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, i - _ Preface 
| | AHE following pages are offered to the medical pro- 
ff fession as a guide and assistant in acquiring a fun- 
damental knowledge of the physics and effects of the Low 
Volt Currents of Physiotherapy. j 
- They contain suggested technic for the use of low 
volt currents in various pathologies, offering suggestions 
| &§ |. for bases of. procedure in treatment thereof. This gen- 
cae rie | | 7 ss Bie eral technic, developed by a number of foremost stu- 
| dents of the subject — physicians and surgeons em- 
se ploying the Sine Wave or Sinusoidal, Pulsating Direct 
| and Galvanic Currents — may be used to great ad- 


“stele 


Copyright, 1925 | & "vantage as an adjuvant to the practice of medicine and 
General X-Ray Company a I a io ee surgery. 7 | 
Boston, Mass. | : a My friendship and association with G. Betton 
: a Massey, M.D., Norman E. Titus, M.D., and Curran 
_.  Pope,M.D., have been of much value in preparing these 
pages and to them I acknowledge my indebtedness. 
Thanks are also extended to the authors of the fol- 
_ lowing excellent works: | | 3 
Physiotherapy Technic By. C, Mi. Sampson; M.D. 
Practical Electro-Therapeutics and Diathermy 
See By G. Betton Massey, M.D. 
Handbook of Electro-Therapy 
| 7 | By Burton B. Grover, M.D. 
Essentials of Medical Electricity . 
= eee By Elkin P. Cumberbatch, M.A., B.M., 
: B.Ch; (Oxon); MLR.C-P. 
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LECTRICITY may be described as the manifesta- 


tion of a natural force developed by disarrange- 


ment of electronic equilibrium due to the influence of 
chemical action, magnetism or friction. 


To easily understand the therapeutics of the Sine 
Wave, the Pulsating Direct and the Galvanic Currents, 
one needs but to review his physics to determine the 
action or effects which these forces, mechanical, physi- 
cal and chemical, would have when applied to ‘human 
tissue... : | 

We will not attempt, in these pages, to describe the 
various apparatus invented and manufactured to pro- 


duce the low volt currents, used for therapeutic pur- 


poses, but will define the terms with which the physician 
must become familiar, and describe the methods by 
which current flow or dosage i is measured, also the elec- 


trical laws governing such measurement. We will also 


describe the character of each low volt current, as deter- 


mined by years of study on the part of leading medical 


authorities, students of electro- physiotherapy, and thou- 
sands of users in everyday practice to be best adapted 
to therapeutic use. Likewise we will discuss the cur- 
rent required to correctly produce mechanical, physi- 


cal and chemical effects when applied to aid nature in 


restoring normal function to unhealthy organism. 





6 Low Volt Currents of Physiotherapy 
Definition and Terminology 


Current of Electricity 
Current is a flow of unseen force created by elec- 
tronic rearrangement of matter. ! 
The Volt, the Ampere, the Ohm 


The pressure and flow of electricity are measured 
by units as follows: 


‘Phe Volt: reasons ee Unit of Pressure 
=| AV ESUAGIS Gh don tee cre eee te Unit of Quantity 


dic Ole... Umit of Resistance 


Obviously a definite voltage or pressure is required 
to force a definite milliamperage or volume through any 
part of the body offering a definite resistance. 


Hence, we describe what is known as Ohm’s law as 
follows: : 
Resistance X quantity = Pressure, or 


Pressure + resistance = Quantity, or 
Pressure + quantity = Resistance 


Reduced to electrical terms it reads: 
Resistance in Ohms (R) x Amperes (A) = Volts (V), or 
Volts (V) + Resistance in Ohms (R) = Amperes (A), or 
Volts (V) + Amperes (A) = Resistance in Ohms (R) 


Reduced to algebraic formula it reads: 


R x A= V, or 
Ro Mo 
NES 
= R 
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To clearly understand Ohm’s law is essential if one 
is to comprehend the meaning and value of the energy 
he is utilizing as indicated by the voltmeter, milliam- 
peremeter and sine wave indicator. Each of these indi- 
cators is essential on every unit of sine wave and gal- 
vanic apparatus in order that the energy administered 


‘to the patient may be as carefully and correctly meas- 


ured as drugs would be when weighed on delicate 
‘prescription scales. 

The knowledge of Ohm’s law also impresses the 
physician using electricity with the value of the resist- 
ance existing between two electrodes when placed in 


contact with a body by which the circuit is completed 
~~ and through which the current passes. 


However, in the application of low volt currents for 
therapeutic purposes, although we apply Ohm’s law in 
principle, we do not use the law itself as a means of 
measuring dosage. ‘he reason for this is that the phy- 
sician has no practical means of measuring the resist- 
ance of various parts of the body in ohms; nor would it 
be necessary for him to do so even if he had the means, 
as we are concerned with three factors only, as follows: 

Ist: Character of the current being used 
2nd: Volume of current being used 
3rd: Pressure of current being used 


Low Folt Currents Defined 

_ — Low volt currents of light and power circuits range 
from 1 to 50 volts. The standard useful voltage of a 
light or power circuit is from 100 to 500 volts. 

There are four types of electrical apparatus used in 
medical practice as follows: ae 

Ist: Apparatus to produce Sine Wave, Pulsating 
Direct and Galvanic Currents ranging from 1 to 250 


volts. 
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2nd: High frequency apparatus producing currents 


of from 5,000 to 50,000 volts. 3 
3rd: X-Ray apparatus carrying from 10,000 to 

300,000 volts. 

4th: Static apparatus developing up to 1,000,000 

volts. | 


Hence, the Sine Wave, Pulsating Direct and Gal-. 


vanic are known as the “Low VOLT’ CURRENTS OF PHy- 
SIOTHERAPY. . | 
Direct Current Defined 
A direct current of electricity is one which flows in 
one direction continuously. It is commonly indicated 


by the abbreviation: D.:C. | 
Polarity Defined 


The direction of flow of the direct current is indi- 
cated by the signs + and —, the current flowing from 
positive (+) to negative (—) poles. ‘This determines 
the “‘polarity”’ of the current at each of the two elec- 
trodes in contact with the body. 


Alternating Current Defined 


_ An alternating current is one which flows for a short 
period of time in one direction, then in the opposite 


direction for an equal period of time (alternating direc- 
tion of flow). It is commonly indicated by the abbre- 
Viation A, C, : 
| The Cycle Defined 

One complete cycle of an alternating current is dia- 
grammatically described by a curve projecting from a 
horizontal line representing the zero point of no voltage, 
scribing an arc rising to maximum or peak. just above 
or below the line representing one direction of flow 
followed by a similar arc in the opposite direction repre- 


senting the opposite direction of flow. See solid black 


arcs in Figure I, representing one cycle. 





ee fail to respond. 
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Frequency Defined 
In an alternating current double the number of cycles 


occurring each second or minute is called its frequency. 


The ordinary A. C. lighting circuit has a frequency of 
60 cycles per second. The frequency of the alternating 


current delivered by the ‘‘Morse’’ Wave Generator is 180 


cycles per second. This provides 10,800 cycles or 
21,600 alternations or impulses per minute. 

- Engineers and designers of the “Morse” Wave Gener- 
ator, in collaboration with the medical profession, have 


‘spent years experimenting and testing in order to deter- 


mine accurately the proper frequency of current to pro- 


duce the maximum of penetration and contraction with 
_.the minimum of tetany. They have found 10,800 
cycles per minute to be high enough to produce the 


required penetration and contraction of muscle tissue 
with a smooth, agreeable sensation of current, and not 
so high that motor nerves controlling contraction could 


The “Sine Wave” or True Rapid Sinusoidal Current 


_ The (Alternating) true rapid sinusoidal or Sine Wave 
Current has no polarity as it reverses its direction so rap- 


idly thateach alternation neutralizes the effectof the pre- 


vious one, except in the case of the Galvanic Sinusoidal. 





Figure 1 


Any true alternating current, one wave of which ap- 


_ proximates a sine curve in character, is called, in medi- 
cal electricity, the sinusoidal current. : 


G ‘ 
_ The “catvanic SINUSOIDAL” CURRENT has polarity 


mor the period of each surge. It is characterized as ‘a 


slow-surgin g, reversing, direct current and flows in one 
direction for a sufficient period of time to. produce polar 
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effects before reversing its direction, such as a burning 


sensation and irritation of the skin under the surface 
electrodes when sufficient current is being used to pro- 
duce deep muscle contractions. The current; in .te- 
versing, produces opposite polar effects, neutralizing 
previous effects, and is accomplished by méchanical 


means, such as brushes moving over a resistance, or, 


auxiliary brushes caused to move to and fro over the 
commutator bars collecting current from the D. C. 


oo Ge, 


Figure 2. Galvanic Sinusoidal Current 
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_ Figure 3. Surging Rapid Sinusoidal or Sine Wave Current 


ALTERNATING CURRENT carrying not over 11,000 and 
not less than 10,000 cycles per minute, and by the use 


of cams caused to surge with such periods of con- 
traction and rest as may be required by the muscles under 


treatment. ‘The following reasons for this are given: 
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Ist: Rapid alternation prevents burning and skin 
irritation under the surface electrodes. : 

2nd: ‘The muscles at both electrodes and those at all 
points between them are caused to contract with as_ 
great a degree of uniformity as their susceptibility to the 


same current strength will allow. 


On the other hand, when the galvanic sinusoidal cur- 
‘rent is used to exercise muscle tissue, all the muscle con- 
traction is produced directly at the poles, or points of 


contact, alternately. One surge produces the contrac- 


tion at one point, and the following surge at the oppo- 
site point. There is little if any contraction caused to 


_ the muscles lying halfway between the electrodes, de- 
_ pending on the distance and the resistance encountered. 





Figure 4. True Sinusoidal Currents may vary in character as illustrated above 


Low Volt Currents Divided into Three Groups 


A universal desire for standardization on the part of 


_ the medical profession has led to the simplification of 


terms used to describe low volt currents, and has aided 


tremendously. in sTANDARDIZING TECHNIC. By this 
Means much useless: combining of currents has been 


eliminated, as has also-the use of coined names, which 
have no meaning and in no way describe the current 
they represent. 
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Low volt currents used for therapeutic purposes are 
now classified in three groups, and bear the same names 
as currents of the same general character in the scien- 
tific electrical field. 


Group No. 1 


The Non-Surging Sine Wave Current 
The Surging Sine Wave Current 


Group No. 2 
The Non-Surging Pulsating Direct Current 
The Surging Pulsating Direct Current 
The Interrupted Pulsating Direct Current | 


Group No. 3 


The Non-Surging Galvanic Current 
The Surging Galvanic Current _ 
The Interrupted Galvanic Current 


Surge Defined 


The surge of the low volt currents, as used for thera- 
peutic purposes, may be defined as a slow, gradual rise 


and fall of current strength, produced by mechanical 
means, and causing periodical contractions of muscle 
tissue with intervening periods of rest. 


Selective Motion Cams of the 
“Morse” Wave Generator 


The seven distinct surges described on the following 
pages are caused by the use of cams designed to produce 
a smooth, gradual increase and decrease of current at 
definite periods, with definite intervals of rest between. 
The period and character of the surges and consequent 
_muscle contractions are governed by the shape of the 
cam designated for the work in hand. 
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- No matter whether the Sine Wave, the Pulsating 
Direct or the constant Galvanic Current is being used, 
the actual character and frequency of the surges are the 
same. ‘To illustrate both the character and frequency 
diagrammatically, which can be clearly visualized, the 


constant Galvanic Current has been charted. 


The great advantage derived from the use of cams 
for producing the required surges is that by introducing 
a variety of shapes we can control not only the speed 
and length of the surge but its character as well. For 


example: the use of Cam No. 3 causes a gradual increase 


of voltage to maximum with a corresponding decrease 
to minimum and equal periods of rest. Cam No. 4 


_ gives exactly the same number of surges per minute as 
Carn No. 3, but it will be noticed that by altering the 
shape of this cam, we have caused a more abrupt in- 


crease and decrease of the current than produced by 
Cam No. 3, we have increased the length of time during 
which it remains at maximum voltage. 

- Figure 5 is a chart on which a curve has been 
scribed indicating the increase of current strength from 
minimum to maximum and at relative positions of the 
sine wave indicator. (Non-surging currents.) 
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Cam No. 1 
Or Lever Lock Producing Non-Surging Current 


The non-surging currents are produced by locking 
the control lever mechanism or by the use of round Cam 


No. 1, on Generators provided with this cam. This 


causes a gradual increase of current strength, as the 
control lever is moved from left to right, or minimum 
to maximum without surge. (Non-surging currents.) 


This non-surging current is particularly useful in 


muscular weakness, especially weakness of the extrem- 


ities. It is also useful for improving local metabolism 
and restoring tone to the parts and for all other pur- 
poses where a constant voltage Sine Wave, Pulsating 
Direct and Galvanic Current is indicated. 


Surging Currents — 


tn charting the following current surges, great care 
has been taken to correctly scribe the character of surge 
developed at the various levels of current strength. 
This variance depends on the position of the control 


lever, which increases and decreases the strength of cur 


rent being used. 

The lateral lines, to which peaks of surges are drawn, 
illustrate how the increase and decrease of strength 
change the character of all surging currents, regardless 
of how the surges may be produced or the type of appa- 
ratus being used. This variance in the character of the 
surge will take place at different voltages where there is 
no. change being made in frequency of surges. ‘This 
point is brought out merely to explain the reason for‘a 
variation in the character of the surges, as sketched in 
the very excellent works on low volt currents written by 


_ well-known authorities on the subject. 
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at REVOLY TION FOR NO. 2 CAM. a8, 


Figure 6. Cam No.2 | 

Cam No. 2 produces twenty-two surges per minute, 
with equal periods of rest. 

~ Cam No. 3 produces eleven surges per minute, and is 

so constructed that the rise to maximum voltage or peak 


of the surge and fall to minimum is extremely gradual, 


while the intervening period of rest between surges 1s 
prolonged. Diagram, page l6. 

Cam No. 4 produces a surge with abrupt rise of cur- 
rent strength, prolonged at the peak of the surge, fol- 


lowed by abrupt diminution with equal period of test 


between surges. Diagram, page 17. 
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Lt REVOLUTION NO.5 CAM. 
Figure 9. Cam No. 5 


Cam No. 5 produces sixty-six surges per minute. 
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18 Low Volt Currents of Physiotherapy 
Cams Nos. 6, 7 and 8 


The indications for use of Cams Nos. 6, 7 and 8 are 
necessarily variable, depending on the rapidity of surge 


or muscle contraction desired for treating pathology of 
cases at hand. |: 





L REVOLUTION NO. 6 CAM 


Figure 10. Cam No. 6. 





Cam No. 6 oe thirty-three surges per minute. 
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Figure 11. Cam No. 7 





_ Cam No. 7 produces forty-four surges per minute. 
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1 REVOLUTION Wo & CAM 
Figure 12. Cam No. 8 


cam No. 8 produces fifty-five surges per minute. 
Muscles are the immediate sources of energy by 


__ which the various parts of the body are voluntarily of 

| involuntarily moved. These muscles or groups of mus- _ 

- cles normally contract and relax at varying periods. 
_ The different current surges, also the desired muscle 


contractions resulting from their use, as above described, 
have been carefully studied, and selected motion cams 
of the “Morse”? Wave Generator designed to imitate 
normal muscle action without causing fatigue. ‘Lhe 
different surges, produced by these seven cams, imitate 


q all of the muscle action of the human body commonly 


requiring restoration of function. 









































Effects 


Mechanical, Physical and Chemical 


The next step in studying the therapeutics of low 
volt currents is to acquire a knowledge of the various 
EFFECTS produced by these currents. This will enable 
the physician, to select the proper current indicated for 
treatment of the case in hand, and produce the desired 
result. 

The therapeutic use of electricity comprises those 
applications of electric power transformed into mechan- 
ical, physical or chemical action, as may be employed 
for the correction of diseased conditions. One cannot 
too strongly emphasize the fact that in the treatment of 
physical affections particularly, electricity is employed 
exactly as it is for industrial uses, merely carries power 
which is transformed into some other form of force 
within the structure into which it passes. In thera- 
peutic use it is transformed into mechanical, physical or 
chemical action, and it is this resultant force which is 
actually employed as a medical or surgical instrumen- 
tality. One should not think alone of the agency by 
which this force is carried into the body, but rather of 
the EFFEcTs which it produces when passing through. 

Effects produced by the Alternating (Sine Wave), 
Pulsating Direct and Galvanic Currents may be divided 
intq three groups, mechanical, physical and chemical. 


Mechanical Effects 


Mechanical effects produced by low volt currents 
are those associated with involuntary muscle move- 
ments which are produced by the Sine Wave, or “‘Sin- 
usoidal’’ Currents. | 










“ 
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-* eee hire consider the meaning of 
= @ this time, let us carefully consider. 
q ocd “sinusoidal,” as applied to physical thera- 


peutics. | | oo 
first, a true sinusoidal current is an alternating cur- 
rent, the wave or alternation of which approximates 
- Gn character, the sine curve. These alternations may 
| be either very rapid or very slow. The latter pe ie 
occurs where a direct current 1s generated, then cause 
to slowly surge in opposite directions. This may be 
accomplished by means of 2) mechanical surging device, 
P. operating resistance in circuit with the patient, or by 
means of one which causes auxiliary brushes on the gen- 
erator to move to and fro over the commutator bars. 


In the early years of Physiotherapy, this reversing 
me direct current just referred to was called the Sinu- 
meee soidal” current. 

4 G To clearly differentiate between the reversing direct 
current and the surging rapid alternating current, both 
of which are sinusoidal, our best authorities on the sub- 
ject have’ called the latter the “Sinz Wave CURRENT.” 


This distinction has been very ably described by no 
less an authority than G. Betton Massey, M.D., of Phil- 
 adelphia, in his recent work entitled, “Practical Electro- 
_ therapeutics and Diathermy.” In his chapter on wave 
currents, we read: 7 


“There has been so much confusion in the minds of 

_ physicians as to the nature and clinical indications of 
_ the various wave currents classed together as ‘sinu-. 
- soidal’ that a clear separation and more definite labeling 
> of these currents are greatly needed. To do this, it 
_ will be necessary to insist that there are two character- 
istics of the wave currents of variable power heretofore 
_ grouped together as sinusoidal. - 
































22 Low Volt Currents of Physiotherapy 


~. “One characteristic is that the wave shall be a com- 


plete cycle of reversal of polarity produced by a me- 


chanism that does this smoothly, with a sine curve. All 
alternating currents smoothly produced and of single 
cycle are therefore sinusoidal currents, in spite of the 
fact that if they are NOT FURTHER MADE TO SURGE in 
strong surges, composed of many of these RAPID SIN- 
USOIDAL WAVES,\ they WILL PRODUCE TETANIC CON- 
TRACTIONS AND NOT RHYTHMIC CONTRACTIONS. A Gal- 
vanic Current from any source passed through a ma- 
chine for an alternate turn on — turn off — and similar 
smooth turn on of waves of opposite polarity in regular 
sequence, becomes also a sinusoidal current, and at the 
same time a rhythmic current of the greatest value if 
the waves are slow enough for the physiologic responses 
referred to below. 

“The other characteristic, found only in currents 
labeled at present ‘slow sinusoidal’ on the labels of these 
machines, but which it is hoped manufacturers will 
PROPERLY label in the future ‘rhythmic galvanic’ and 
‘rhythmic Mongalvanie. clrrents, is that, whatever 
form of current is supplied in rhythmic surges, be it 
rapid sinusoidal waves or the direct current in a sinu- 


soidal wave, these should suRGE IN RHYTHMIC UNISON 


WITH THE NATURAL MUSCLE MOVEMENTS Of the part of 
the body under treatment, such surges varying from 
about eleven per minute to about fifty per minute. 

‘““As long as these slow waves are called by the same 
name as the rapid waves, there will be confusion. It 
cannot be too strongly urged that the name of rhythmic 
currents be applied to all rhythmically repeated surges 
of any current produced in periods adapted in their 
rhythm to the normal contraction periods of the part 
treated, the character of the rhythmic current being 
further indicated by the words ‘galvanic’. or ‘non- 


Pwalvanic. 
: 7 
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We now understand that the effects described as 
mechanical are those produced entirely with the Sine 
Wave or Alternating Current. We also perceive that 
these effects may be described as an alternating con- 
traction and relaxation of muscle tissue to produce 
exercise; a rhythmic motion; to restore tone, strength, 
and elasticity to atonic or atrophied muscle tissue; 
and to effect massage or manipulation of any organ sur- 
rounded by contracting muscle tissue. 


Next we shall study the character of the current 


‘required to produce these mechanical effects, the speed 


and duration of the Surging Sine Wave Current, how it 
is controlled by the use of cams of varying shapes, and 


~ how these cams, seven in number, produce a rhythmic 


motion; timed to imitate the normal action of muscle 
structure in various parts of the body. 

Let us first consider the SiInE WAVE Current, in Two 
forms: he non-surging and the surging. 

The non-surging Sine Wave Current is a rapid alter- 
nating current of constant voltage, or potential, which 
may be regulated from zero to two hundred and fiity 
volts. This current has a wide range of strength, and 


produces a constant agreeable contraction of muscle 


tissue, the degree of which depends on the strength of 
current being used. | 


This non-surging, rapid alternating current in- 


duces a cellular activity. Its most valuable use is to 


produce short muscle contractions by stimulating nerve 


centers, controlled by a circuit-breaking switch on the 


handle of the electrode, and to relax muscle spasm when 


a sufficiently long application is maintained. | : 


The Surging Sine Wave Current, the ideal curren 
for producing smooth, rhythmic muscle exercise and 
massage, is selected and controlled by the use of seven 
cams described below. 


_ 
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Cam No. 1 and Lever Lock e : 
Cam No. 1 (or Lever Lock in | 4 | | oS | 
position) produces non-surging cur- | 4 | —— Cam No. 4 produces eleven surges 


rents or a constant voltage Sine 
Wave, Pulsating Direct and Gal- 
vanic Current, indicated in all con- 
ditions where no surge or muscle 
exercise 1s required. 


per minute, causing the same rate of 
muscle contraction as Cam No. 3, but 
more vigorous in its action. Owing to 
the difference in its shape, Cam No. 4 
causes the muscle structure to con- 
+ tract, the prolonged peak of theswave 
‘holding it in a contractile state for a longer period of 
time before relaxing. ‘This cam is particularly indicated 
in’ treatment of the same conditions to which No. 3 is 


» applied. 

















Cam No. 2 produces a current 
of twenty-two surges per minute, 
with equal periods of rest. It is 
indicated in conditions involving 
the muscles of which the normal 
contractions are approximately twenty-two per minute, 
such as muscles of the arm, including the deltoid and 
scapular region. | 








Cam No. 5 produces sixty-six 
surges per minute, the frequency of 
which is especially valuable in treat- 
ing conditions such as facial paraly- 
sis, joint affections and adhesions. 


\ 





Cam No. 3 produces eleven surges 
per minute, and is indicated in all con- 
ditions in which a slow, gradual muscle 
contraction is desired, approximating 
eleven contractions per minute with 
equal periods of rest. ‘This cam is par- 
ticularly adapted to the treatment of 
involuntary muscles of the abdominal cavity, such as 
prolapsed.stomach or colon, or sluggish peristalsis due 
to inertia, of which ConsTIPATION is an ever-present 
symptom. : 


Cam No. 6 produces thirty-three 
contractions per minute and is espe- 
cially indicated in conditions such 
as hypertrophy of the prostate, as 
this frequency nearly simulates 
manual massage. — 
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Surging Sine Wave (Sinusoidal) Current, Cam No. 3 


Surging Sine Wave (Sinusoidal) Current, Cam No. 4 
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Cam No. 7 produces forty-four 
muscle contractions per minute, 
with equal periods of rest, and is in- 
dicated in all conditions in which 
muscle exercise is indicated requir- 
ing a medium activity of contrac- 
tion, as in the treatment of obesity. 


Cam No. 8 produces fifty-five 
contractions per minute and is indi- 


muscles of the leg, thigh and foot are 
required. : 





In treating elderly and debilitated subjects, where 
the muscle action indicated above will be found to be 
slightly rapid, use cams that will provide muscle activ- 
ity of the various parts mentioned at a slower rate, as 
the physician’s judgment may dictate. 4 


cated in conditions where exercise of 
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The Surging Sine Wave Current and Muscle Action — 


The muscles of the body are the immediate source 
of energy by which its parts are moved voluntarily or 
involuntarily. About seventy-five pairs of the two 
hundred muscles are used to maintain the general pos- 
ture and movements of the body. 


When any muscle or set of muscles fails to respond 
to the nerve impulse, which is its guide for action, it is 
because of some faulty function of the nerve itself, or 
impairment in the muscle involved. 


That the whole digestive tract is a series of hollow 
muscular fibers, varying in strength and activity, is well 
understood. Any impairment of these involuntary 
muscles not only causes local disturbances, but also 
throws out of balance contingent or remote visceral 
structures. 


We learn from physiological research that the vari- 
ous parts of the body have definite muscularaction. If 
through injury or disease, muscular ability is impaired 
and an attempt is made to restore normal function by 
some electrical or physical means, and if the process 
thus instituted be much more rapid than is normal for 
the affected part, then fatigue and exhaustion may fol- 
low. If, on the other hand, the process used to restore 
lost ability is much slower than normal, metabolism 
fails to assert itself. | : 


The “Morse”? Wave Generator has been designed to 
produce a Sine Wave (sinusoidal) Current, of very rapid 
alternation. This rapid alternating current is caused 
to surge by the introduction of cams which are described 
in Chapter 1, constructed to cause definite predetermined 
and involuntary muscle action, which is so all-important 
in restoring normal physiological activities. : 
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Physical Effects 


In the following chapter we shall describe certain 
effects of low volt current application, which are best 
termed “physical.” This term is used, owing to the 
fact that these effects are neither strictly mechanical 
nor strictly chemical, but do combine mechanical mo- 
tion simultaneously with the introduction of the thermal 
and polar effects of the Direct Current, when caused to 
surge. 

For example, the effect produced by a current of low 
milliamperage at the positive pole is to conTRAcT the 
tissue adjacent to the surface in contact. The effect 
produced at the negative pole is to RELAX the tissue 
adjacent to the surface in contact. Such effects, when 
current insufficient to produce decomposition or chem1- 
cal changes within the tissue is being used, are con- 
sidered ‘‘Physical.”’ 

Therefore, the low volt currents producing physical 
effects as above described are the non-surging, surging 
and interrupted Pulsating Direct Current. 

Strictly chemical effects of the Galvanic Current are 
described in a following chapter entitled, “Chemical 
Eiects, | Dges oe 

The Pulsating Direct Current is not only a current 
flowing in one direction, from positive (+) to negative 
(—), but is also pulsating in character in that it travels 
in successive impulses, waves or ripples. © : 

All direct current generators, large or small, whether 
driven at a low or a high speed, produce a direct current 
which is more or less pulsating in character. 

The Pulsating Direct Current has one great advan- 
tage over the Galvanic for treating cases in which physi- 
cal effects alone are required. It has a power of stimu- 
lation many times greater than the Galvanic, which is a 
direct current without pulsating characteristics. For 
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this reason it is many times more valuable where muscle 


contraction, exercise, together with thermal effects, 


relaxation of tissue and vasodilation at the negative 
pole, is indicated to increase circulation and nutrition to 
an area of partial degeneration, as in paralysis. 


The Non-Surging Pulsating Direct Current 

The voltage or current strength of THE NON-SURGING 
Puusatine Direct CURRENT remains constant at any 
desired point, depending upon the position of the con- 
trol lever. a : | 

This current passes in one direction, from positive 
(+) to negative (—) pole, and when applied to human 
tissue directly opposite effects are manifested at the two 
poles. ; ee : 

Fluids within the tissue are diminished at the posi- 
tive and increased at the negative pole. | 


Positive Pole Effects 


The current enters at the positive pole, contracting 


tissue and causes vasoconstriction. It also relieves 
congestion and accumulates acid and oxygen. 


Pain is due to pressure, immediate or remote. ‘The © 


positive pole of the direct current DIMINISHES THE 


BLOOD SUPPLY by its contractile action, not only on the 


surface but in deeper tissue as well. ‘Therefore, it can 
be depended upon to relieve pain in the acute stages of 


inflammation or a temporary congestion. 


Negative Pole Effects 


The current leaving the tissue exits at the negative 
pole, relaxes and softens the tissue, causing vasodilation, 


-and inducing congestion, increasing circulation and 


subsequent nutrition to the area being treated. 


* 
- 
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The negative pole dispels non-purulent effusions (as 
water on the knee), and extravasations by increasing 


circulation and stimulating absorption and accumulates 


Alkalies and Hydrogen. 


Actual conditions for which these physical effects 


are recommended will be found listed alphabetically 1 in 


a succeeding chapter on “Suggested Technic.” 


The Surging, Pulsating Direct Current 


_ The Surging, Pulsating Direct Current is produced 
by the introduction of cams causing surges of exactly 
the same characteristics as are described in the previous 
chapter on mechanical effects, and in Chapter I under 
“Selected Motion Cams.” This current produces the 
same muscle contraction and the physical effects before 
mentioned simultaneously. 

The Surging, Pulsating Direct Current may, there- 
fore, be used to produce muscle exercise, and at the same 


time by increasing circulation to supply. nutrition to par- 


tially degenerated nerve and atonic muscle structure, as 
indicated in paralysis. : 


Interrupted Pulsating Direct Current. | 
The interrupted Pulsating Direct Current may be 


described as the non-surging Pulsating Direct Current, 


rapidly interrupted by adjustment of collecting brushes 
in relation to the commutator bars. 


Electro-Diagnosis | 
The electrical testing of muscles and nerves has be 


come a most valuable aid in the diagnosis of conditions 


where partial degeneration of the nerve or muscle fiber 
is suspected. 

Electro-diagnosis may be defined as the use of a low 
voltage current of the required character to produce 
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reaction of muscle and nerve tissue, the degree of which 
determines the extent of disability. 


The writings of various present-day authors on this | 


subject reveal comparative agreement on the physical 
effects which are required for the most expert electro- 
diagnosis. On the other hand, however, they reveal a 


_ partial disagreement as to the form or character of cur- _ 


rent best fitted to produce the desired effects. 


One authority recommends the faradic current, 
because of its rapid interruption of induced current at a 
very high voltage. Another recommends the Galvanic 


‘Current interrupted by arheotome. Still another gives 


the opinion that the current best suited for this particu- 
lar work is the Galvanic Current interrupted by a switch 
in the circuit. This diversity of opinion leads many 
physicians to view electrical testing as a most compli- 
cated procedure, of value only to the man who can 
specialize in it. 

However, designers of the Type A-25 ‘Morse’ 
Wave Generator have made a careful study of electro- 
diagnosis in an effort to produce a current with char- 
acteristics best suited to meet all the requirements of 
nerve and muscle testing. 


A consensus of opinion fom. various authorities 
clearly indicates that the desired physical effects are as 
follows: 

‘The reaction of degenerate tissue varies greatly 
according to the state of degeneration which has taken 
place. When a current is passed through a healthy 
muscle, it encounters not only muscle fibers but also 
nerve fibers lying about them. Most nerve and muscle 
fibers are electrically excitable, but as the motor nerves 
are much more so than muscle fibers, the contraction of 
the muscle is due to the impulse received from the stimu- 


lated TELVE. 
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~The InrerruPTED PutsatTinGc Direct Current of 
the “Morse”? Wave Generator combines the value of the 
Galvanic, which may be interrupted by a switch on the 
electrode handle, with the greater stimulating qualities 
of the faradic current and without its disadvantages. 
This current is found to exactly fulfill these require- 
ments. | | 

The Puutsatinc Drrect Current from the ‘“‘Morse”’ 
Wave Generator is primarily a true direct current. 
Secondly, being pulsating in character, it increases the 
sensibility of nerve response; and thirdly, it is arranged 
so that it may be interrupted with extreme rapidity 
where the more tetanizing properties are desired,.as in 
cases where one requires a maximum degree of stimula- 
tion with a minimum of current. : 

Another very important factor in determining the 
character of current best suited for electro-diagnosis 1s 
range of control. On the “Morse”? Wave Generator the 
control is such that the current may be regulated very 
gradually and without possibility of interruption from 
the point where it is practically nothing, to the maxi- 
mum degree of strength required. | 

Such delicate and accurate control can be secured 
only by employing the principle of magnetic induction 
and leakage. ‘This eliminates the use of all rheostats, 


contact points and resistances of every nature, and_ 


insures the accuracy which is so essential in electro- 
diagnosis. | : 


The necessity of accuracy, when repeating current 


dosage in testing the same muscle or nerve structure 
from time to time, may readily be understood, when one 


stops to consider his dependence on the degree of reac- 


tion over a period of treatment in order to determine 
whether or not he is producing results. It is, therefore, 
extremely essential to the operator that he should use 
the same strength and character of current each time a 








Low Volt Currents of Physiotherapy 35 


test is made. In the Pulsating Direct Current of the 
“Norse”? Wave Generator we have one which combines 
the advantages of all other currents recommended for 
muscle and nerve testing, and which at the same time 


eliminates the many disadvantages encountered in their . 


use. 


Electrical Stimulation of Motor Points and Nerve 
Distribution as an Aid in Diagnosis and Treatment 


The importance of one’s ability to determine the 
actual functional activity of individual or groups of 
muscles by electro-diagnosis, for the purpose of deter- 
mining the degree of paralysis, the reaction of degenera- 
tion, and in medico-legal conditions which are likely to | 
arise in any physician’s practice, cannot be overestimated. 

The fact that all parts and organs of the body are 
sensitive to the electric current to a greater or lesser 
degree is well known, and also that this electro-sen- 
sibility may be definitely affected by disease. 

Organs which are indurated or caused to become 
affected by disease are less sensitive to the current than 
normal, just as they are less sensitive to any other. 
mechanical stimulation acting upon them. | 

Susceptibility of different patients to the applica- 


tion of electricity to the surface of the body will vary 


greatly. : | | : 
- In many: cases of feigned disease, the patient’s 
statements may be-entirely ignored and muscles made _ 
to respond to direct current stimulus if healthy, re- 


gardless of his will. 


The olfactory, gustatory, auditory, and optic nerves 
are specially susceptible to the action of the current, as 
proven by the production of sound, taste, smell and 
flashes ot light, : : | 


In attempting to ascertain the truth by electro- 



















































































size and shape of Electrodes must depend upon individual cases.) 


(OFFERED ONLY AS A GUIDE.. Frequency and length of applications: 
en PM 


Time | 
M. A.) Min. 










ELECTRODE. REMARKS 


Resis- 
tance 


PATHOLOGY Current| Cam 





~~ or Copper tipped positive ne ; 
cot Te Use largest size pad Electrode on Abdomen. 
Leave vaginal Electrode in place and place 
pads each side of back. Current to tol- 


eration. 


> 10 
ae 
oe 
a 


Bleeding Hemorrhoids. 


Backache from Simple Misplace- | | 
4x5-inch oF 5x6-inch pads. 


ments. 
OnEaee 4x6-inch pad on back, 4x5-inch pad under 
Sian clavicle. Treat each side separately or use 
Bronchitis. A.C 2 2 10-15 Bifurcated cord to save time. 
In acute cases use negative pad on back. 
Brachial Neuritis. C Pads to suit locality. In chronic cases use positive pad on back. 


Constipation, (Intestinal Stasis.) 


Cerebral Congestion (Headache). 


See Pages 29-40 for Technic and 
Illustrations. 
Positive pad at occiput, negative pad at 


Pads to suit. solar plexus or ankle. 


Negative inter-uterine Electrode, 
Positive pad on Abdomen. | 
. Negative Electrode on inner side of foot. 


Positive Electrode on Tibialis Anticus. 
Follow up muscle behind knee with A. C. 
Pads to suit. Cam No. 5 


Zinc or Copper tipped positive 
Negative pad on back near neck. 
Inter-Uterine Copper or Zinc 
positive Flectrode, Large Pads | See pages 18-21. Turn current on and off 
on Abdomen. slowly. 


Negative Electrode on spine, Positive at 
wrist, and negative Electrode on lumbar 
region, positive at ankle. Follow up with 


Pads to Suit. A. C. Cam No. 2 for arms, No. 5 for legs. 
Large positive pad on back over painful 

10-15 |Pads to suit. area. Negative on abdomen. 

| 10-15 |Vaginal Positive Electrode. | 

2-3 5-10 |Pads—Positive on Head. Moisten scalp thoroughly. 


Oesophageal Stricture. Negative Metallic Electrode 


Prostatic Enlargement. |Prostatic Electrode. 


a. Zinc or Copper tipped positive 


5 Electrode. Negative pad on back near neck. 


Wo 

ea 
3 wn 
a 






Endometritis. 






Flat Foot (Distorted ankle or feet). 


ee 


Granular Conjunctivitis. D. 


Hemorrhagic Form of Uterine is 


Fibroids. 


aa 
oe mn 
a 

me wu 
co 






Infantile Paralysis. 


0 |0 
QO 


a 
mech 
Wm 


Lumbago (Lumbar Neuritis). 


O 


0 
e) 


Menstruation (Profuse or irregular)| D. 


Migraine (Super-Orbital Pain). D. 






See foot not 

Place patient on side, 6-x8-inch pad on ab- 
domen. Use some device for holding 
prostatic Electrode in place. Three times 
weekly then less. 


QO 
ae 


0 
fe) 





Wo 
WN 


Pharyngitis. 


So 10 io: 
a O° jOe 
iO) 

BS 

rP 

3 & 

B® 

a 

oS 

a 


‘w) S) 
e) C) 


i 2 S Negative Metallic Electrode. See Foot Note. : 
Use strength of current as much as patient 
can stand. Look for cause during treat- 
Pads. | ment. | 
Negative Urethral Electrode. See foot note. 


Carbon Ball, Ee itive!Electrode. 


Yo 
Rr 
iS) 
mn 


Rectal Stricture. 


Rheumatism. 


2 
a 


‘Urethral Stricture 


Large negative Electrode on abdomen. 

Reverse current before removing copper 
egative Abdomenal Electrode Electrode so as not to denude Mucous 
and positive Copper Electrode. Membrane. : 





a 
Wn 


Uterine Prolapsus. 


Vaginal Catarrh. 


Foot Note—Do not try to hurry by using more.current; rather go slow and repeat treatments, thereby preventing Cauterization and any chance 







of Cicatrical Tissue following. SELECTED Mi 5 ION CAMS 
Cam No. 1—Produces Cellular Massage without Surge. ; feereinigS-Praduces 66 Surges per minute. 
Cam No. 2—Produces 22 Surges per minute. ' Cam No. 6—Produces 33 Surges per minute. 
Cam No..3—Produces 11 Surges per minute. a Cam No. 7—Produces 44 Surges per minute. 
Cam No. 4—Produces 11 Surges per minute. y : Cam No. 8—Produces 55 Surges per minute. ‘ 
The above named diseases are in the ee oe most important. - might be mentioned. A short study of Dr. Morse’s book will permit the 
hysician to determine the use of the methods used. cig a, ? 
ae APPLY TO POINT OF TOLERATION IN THE Al FLICATION OF ELECTRIC CURRENTS. 
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The InrTERRUPTED Putsatinc Direct CurRRENT of 
the “Morse” Wave Generator combines the value of the 
Galvanic, which may be interrupted by a switch on the 
electrode handle, with the greater stimulating qualities 
of the faradic current and without its disadvantages. 
This current is found to exactly fulfill these require- 
ments. 

The Putsatinc Direct Current from the “Morse” 
Wave Generator is primarily a true direct current. 
Secondly, being pulsating in character, it increases the 
sensibility of nerve response; and thirdly, it is arranged 
so that it may be interrupted with extreme rapidity 
where the more tetanizing properties are desired, as in 
cases where one requires a maximum degree of stimula- 
tion with a minimum of current. 

Another very important factor in determining the 
character of current best suited for electro-diagnosis is 
range of control. On the “Morse”? Wave Generator the 
control is such that the current may be regulated very 
gradually and without possibility of interruption from 
the point where it is practically nothing, to the maxi- 
mum degree of strength required. 

Such delicate and accurate control can be secured 
only by employing the principle of magnetic induction 
and leakage. ‘This eliminates the use of all rheostats, 
contact points and resistances of every nature, and 
insures the accuracy. which iS so essential in electro: 
diagnosis. 

The necessity of accuracy, when repeating current 
dosage in testing the same muscle or nerve structure 
from time to time, may readily be understood, when one 


stops to consider his dependence on the degree of reac- 


tion over a period of treatment in order to determine 
whether or not he is producing results. It is, therefore, 
extremely essential to the operator that he should use 
the same strength and character of current each time a 
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test is made. In the Pulsating Direct Current of the 
‘Morse’? Wave Generator we have one which combines 
the advantages of all other currents recommended for 
muscle and nerve testing, and which at the same time 


eliminates the many disadvantages encountered in their | 


use. 


Electrical Stimulation of Motor Points and Nerve 
Distribution as an Aid in Diagnosis and Treatment 


The importance of one’s ability to determine the 
actual functional activity of individual or groups of 
muscles by electro-diagnosis, for the purpose of deter- 
mining the degree of paralysis, the reaction of degenera- 
tion, and in medico-legal conditions which are likely to - 
arise in any physician’s practice, cannot be overestimated. 

The fact that all parts and organs of the body are 

sensitive to the electric current to a greater or lesser 
degree is well known, and also that this. electro-sen- 
sibility may be definitely affected by disease. 
- Organs which are indurated or caused to become 
affected by disease are less sensitive to the current than 
normal, just as they are less sensitive to any other. 
mechanical stimulation acting upon them. 

Susceptibility of different patients to the applica- 


tion of electricity to the surface of the body ye vary 


greatly. 
~ In many- cases of feigned disease, the Saou 


statements may be entirely ignored and muscles made 


to respond to. direct current stimulus it, healthy, te- 
gardless of his will. ; 
The olfactory, gustatory, auditory, and optic nerves 
are specially susceptible to the action of the current, as 
proven by the production of sound, taste, smell and 
flashes of light. 
- In attempting to ascertain the truth by electro- 



















































































36 Low Volt Currents of Phystatherans 


diagnosis, duplicate tests should always be made of the 
healthy as well as the impaired side, a rule which applies 
to all parts of the body. 


Following are a few general rules which must be 


observed in electro-diagnosis. 

The principal aim of this method is to localize the 
current of required density and strength upon parts of 
‘the body marked for investigation, avoiding, as much 
as possible, unnecessary excitation of the neighboring 
STTUCTUTES. 

One pole only should be used fe each muscle or 
nerve reaction expected, and while it is necessary to 
have the other electrode somewhere to complete a cir- 
cuit, it is desirable to place it so as to eliminate effects at 
its point of contact, and may be called the indifferent 
electrode. It should be much larger than the exciting 
electrode, which must be of the proper shape and size 
not to overlap adjacent tissue. ‘The exciting electrode 
is made one-half inch wide and one inch long. 

The small point electrode is undesirable as the cur- 
rent is weakened by the small carrying capacity of the 
point, and the contraction not sufficiently definite and 
perceptible. On the other hand, one has occasional 
conditions where it is desirable to localize the examina- 
tion between nerve areas not far apart, in which case, 
two small electrodes, as described, would effect a more 
accurate diagnosis. 

The following charts filucteate by dots upon the 
motor points, and nerve exits, the points of contact for 
electrodes to produce the Aecied effects of electro- 
stimulation.. 

One should become very familiar with his appa- 
ratus, and practice by experimentation, so as to secure 
dexterity i in manipulation. ‘To secure accuracy in the 
‘Interpretation of his results, it is well to test healthy 
parts, especially if there: is only one side of the body 
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@ ---// Deltoid Anterior. 






Vee Ff lex.Carpi Ulnaris. 
---Flex. Carpr Radialis. 
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Figure 14 
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Figure 15 
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diseased, so that one may obtain a standard of com- 
parison. | wot 

It should always be kept in mind, however, that 
deeper and more pronounced contractions are obtain- 
able by the Pulsating Direct Current than the others. 
To determine the strength of the current to be used, the 
resistance of the parts under examination indicated by 
the distance between the poles and the degree of paraly- 
sis must be considered. 

The reader will observe in the figures, dots illustrat= 
‘ing the motor points of the muscles and the exits of im- 
portant nerve trunks, at which points electrical suscep- 
tibility is the greatest. Application to any of those 
_ points about the facial muscles would be more suscep- 
tible and less current required than would be necessary 
in a similar exploitation of the deltoid muscles (Figure 
15) or along the sciatic nerve (Figure 17), or similar com- 
parison in different parts of the body. 

An electrode placed on a nerve exit or muscle motor 


point to determine the amount of excitation should be 


placed on the spot indicated, either by direct sudden 
contact or by interrupted handle electrodes (see Fig- 
ures 19 and 20). | 

Do not move the active electrode in an indifferent 
manner over the area under examination, as it is not 
only unsatisfactory, but is likely to give the patient an 
unpleasant muscle contraction. 

For all the muscles about the face and neck, the 
indifferent or larger electrode may be placed over the 
lower cervical or upper dorsal vertebra and the various 
points determined from that. 


In the examination of the arm the indifferent elec- 


trode may be placed over the nerve supply on the back 
and the active one over the nerve or muscle, or set or 
muscles, under consideration. If one muscle, for in- 
stance, only is involved, then the indifferent electrode 
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Figure 16 
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Figure 17 
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may be fastened at. the upper insertion of the muscle 
and the active one applied at the motor point below. 





Figure 20 


. In the case of hand disability the indifferent elec- 
trode can be placed over the flexors at the elbow as in 
Figure 14 and the various motor points examined. ‘The 
same applies to both the flexors and extensors. 

In the examination of the thigh and leg, Figures 16, 
17, and 18, the same technique is carried out as regards 
placing the active and indifferent electrodes for diagno- 
sis and guide to treatment as described for the face and 
arm. ‘’he only difference is the greater the distance 
between the electrodes (more resistance) more current 
will be required to produce a similar effect. 

_ In all cases it is usually more satisfactory to use the 
negative pole, as more pronounced reaction will be 


~ observed. 


Those who are not familiar with the action of the 
Pulsating Direct Current would do well to practice upon 
themselves that they may become familiar, not only 
with what may be expected, but also the amount of cur- 
rent necessary to bring about the contraction of a 
healthy muscle. After such experience comparisons 
are more easily understood. 
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_ May every physician and surgeon who is called 
_ upon to treat cases of paralysis, peripheral nerve injuries 


and the like, study and understand the simple procedure 

of electro-diagnosis and be convinced of its value. 
May we urge every physician interested in this sub- 

ject to procure a copy of ‘“‘Essentials of Medical Electri- 


city’? by Cumberbatch, which is published by the C. V. 


Mosby Company. Dr. Cumberbatch in this work 


devotes an entire chapter to the subject, ‘““The use of the 


electrical current for testing the reaction of muscle and 


nerve.” In this the subject is explained in a most 
simple and thorough manner. 


Chemical Effects 


The chemical effects of low volt currents are asso- 
clated exclusively with the rruE Non-Surcinc Gat- 
VANIC CuRRENT. This current, delivered by the 
‘Morse’? Wave Generator, is a direct current, without 
pulsation. | 

In developing and perfecting the new Type A-25 
‘Morse’? Wave Generator, a valuable result has been 
attained by the introduction of a carefully designed 


filter unit in the circuit. This filter smooths out the — 


ripples or pulsations which occur in direct currents pro- 
duced by a generator, and thereby delivers a current 
which will produce positively and accurately the same 
therapeutic results as a battery current. a 
The Galvanic Current of the ‘““Morse’’ Wave Gener- 
ator is controlled without recourse to resistance of any 
description. One lever controls the strength of current 
from minimum to maximum by causing the stationary 
armature windings to approach and recede from the 
rotating permanent magnetic field. | 
By means of this magnetic control, it is possible to 
obtain a delightfully smooth, constant Galvanic Current, 
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which may be regulated to a small fraction of one milli- 
ampere, and which may be gradually increased to the 
desired strength without the possibility of any inter- 


ruption due to poor contact between surfaces, as occurs 


where switches or rheostats are inserted in the circuits. 

Much of the work done with the Galvanic Current is 
very delicate in nature. It requires an extremely 
smooth current, delicately regulated, and demands a 
continuous uninterrupted circuit from the point of gen- 
eration to the patient. For this reason, it is extremely 
essential that: any. apparatus designed to produce the 
Galvanic Current shouldincludein its construction as few 
switches as possible, as every switch necessitates a sur- 
face contact. ‘This point or surface of contact may be- 
come dirty or loose, which condition, while it may afford 
a good contact for a current of high voltage, allows an 
extremely poor one for a current of low voltage, where 
perhaps only two to six volts and especially where only 
a fraction of a milliamperage is being used. Interrup- 
tion of current, due to poor contact, results in pain to 
the patient. 

The only switch on the ‘ ‘Morse” Wave nee tor is 
the pole changing switch which is impossible to elim- 
inate and still allow the operator to reverse the direction 


of current flow, as is sometimes desired, without chang- 


ing the wires on the electrodes. 
‘The chemical effects of the direct or Galvanic Current 


may well include those known as interstitial electroly-— 


sis, and metallic electrolysis or ionization, which when 
used for introducing medication is sometimes called 
cataphoresis or 1onic medication. 

Waddington says; ““Uhe terms “Electrolysis -and 


Ionization’ are quite generally used synonymously. 
‘The distinguishing, therapeutic definition between them, 


however, may be termed thus: Electrolysis means the 
breaking up or destruction of a part or.the whole of a 
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tissue by the constant current without the addition of — 


extraneous substances from the electrode or otherwise; 
a process from within, out. In ionization we have a 
breaking up ot chemical substances, or a diffusion from 
without, in, of remedial or sterilizing agencies.’ 

This would define ionization or cataphoresis as one 
and the same thing, as cataphoresis must necessarily be 
ionization, It will no doubt be well to describe the 
introduction of the ion, be they ions of metal or of chem- 
ical compound in solution as ionization: 

At the positive pole we have an increasing accumu- 
lation of acids, and at the negative an increasing accu- 
mulation of alkalis. Familiarity with this chemical 
action is absolutely essential for one who is using the 
Galvanic Current. Having obtained the knowledge of 
these chemical effects at the positive and negative poles, 
and using them without too much temerity or undue 
timidity, the physician has at hand a two-edged weapon, 
which gives a wider range of usefulness in the treatment 
of disease so far as local applications are concerned than 


all other methods combined. 


Major: ©. “WE. Sampson, in his recent work, ‘“‘Phys- 
iotherapy: Lechnic,” pages 2// to 28/, describes thé 
process of ionization most excellently.: He ‘states, 
“When a polarity current (meaning direct current) 


passes through the solution, the cations travel toward - 


the cathode and the anions toward the anode. Oxygen 
(acid maker) being an anion, travels to the positive pole 
(principally in the hydroxyl ion OH), thus after the Gal- 
vanic Current has passed between two electrodes for 
some time, the tissues adjacent to the positive pole 
become acid in reaction, while those immediately under 
the negative pole become alkaline from the hy drogen- 
ion concentration. An acid condition of tissues tends 
to sedation, and an alkaline condition to irritation, 


hence the positive pole is more sedative in character, 
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while the negative pole is irritating. The positive pole 
acts aS a vasoconstrictor, hence has a tendency to check 
hemorrhage, while the negative acts as a vasodilator and 


tends to increase hemorrhage. When the current is 
condensed to destructive density the positive pole acts 


as an acid caustic, and the scar is a typical acid scar — 
dry, hard, and contracting in character, whereas the 
negative acts as an alkaline caustic, and the scar is the 
typical alkaline burn scar — soft, noncontractile and 
usually nonadherent. Where the current density is 
not pushed to the destructive point, the positive dehy- 
drates and hardens and the negative pole softens or 
fluidifies tissues.” 

How and why does the direct or Galvanic Current 
produce the effect known as interstitial electrolysis? 

Electrolysis is the decomposition of a chemical com- 


‘pound into its constituent parts by an electric current,— 
the Pulsating Direct and Galvanic Currents are the only , 


ones used for that purpose. 

Interstitial electrolysis is a process whereby tissue is 
dissolved, within a local area, by contact with a metal 
electrode to which the negative pole of the direct cur- 
rent is connected. At the same time the positive pole 
is connected to a surface indifferent electrode placed 
anywhere on the patient’s body, but preferably not too 
far from, and if possible opposite the negative, which in 
this case is the active electrode. : 

~The current under those conditions enters the indif- 


ferent electrode (positive pole), passes through the in- 


tervening tissue and out at the active metal electrode 
(negative pole), which is in contact with the-tissue, and 
at which point the dissolving process takes place. 

If a direct current is made to pass through a liquid 
composed of different elements, a chemical action is set 
up, which results in a separating process of its ingre- 


dients. When such process is applied in a proper man- 
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ner to living tissue, a local destructive action is inaugu- 
rated at the point of negative pole contact and inter- 
stitial electrolysis takes place. Here the degree of 
destruction depends on the strength of current being 
used, and the length of time it is permitted to flow. 


Physicians are constantly seeking improved and 
more efficient methods of treating cervical stenosis, 
urethral strictures, rectal strictures, etc. Those who 
have once used the Galvanic Current, in cases of stric- 
ture, will never attempt treatment bv other means, until 
first using this method: -lhere.are: cases, of course, 
which prove to be strictly surgical, and in which the 
Galvanic Current would not be indicated, but these are 
very few compared with the large number which readily 
respond to electrolysis. 


The physiological action of this current when passing 
through living tissue is to elevate the temperature of the 
section through which it passes. Where a metal con- 
tact is made upon the skin of healthy, living tissue, a 
burning sensation takes place at either pole, but it is 
much more distinct and stimulating at the negative or 
exit of the current. 


If a sufficiently strong current be used when two 
metal (pointed) electrodes are applied to a portion of the 
body, it will be found that at the positive point of con- 
tact there will be a constant contraction of the skin. 
If a sufficient amount of current is used, a burn will take 
place at this point, and will leave a scar, hard and dry 
in character, and more or less bleached, caused by a 


diminution of blood supply. 


At the negative pole, with the same strength of cur- 
rent being used, the parts will become red and congested, 
due to the increased blood supply, and if the current is 
made sufficiently strong, a burn will ensue, as at the 
positive pole. In this case it will be different in char- 
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acter, being soft, spongy and yielding, leaving an 


culcerous scar difficult to heal. : 
It will, therefore, readily be seen that the current at 
the positive pole produces an astringent effect, and at 
the negative pole, a relaxing effect. ? 


Anti-Hemorrhagic Properties 


_ Observing, as we do, the astringent effect of the cur- 
rent at the positive pole, we can readily understand why 
the current applied through a metal electrode at that 
point of contact would quickly relieve hemorrhage. 
Also, we can understand why the negative pole, when 
applied to a stricture, scar, or other fibrous tissue, will 
soften and dissolve it. | 


Metallic Electrolysts 


Metallic electrolysis is a process by which certain 
metals are oxidized when placed in contact with a moist 
surface, at the positive pole. An inflamed mucous 
_ membrane is the usual field of application, and copper 
or zinc tip electrodes are commonly used. 


The proper method of procedure embraces the use 


of metal-tipped electrodes, correctly conforming to the 
cavities in which they are to be used. For illustration, 
In a case of vaginal catarrh, the operator would use the 
abdominal surface electrode as the indifferent one, 
attaching to it the negative pole. The positive pole 
should be attached to the metallic vaginal electrode and 
inserted in contact with the mucous membrane. 

In this case the electrode is of copper. A current of 
5 to 10 M.A. is used for a period of about ten minutes, 
causing oxidization of the metal and forming an oxic- 
chloride of copper at the point of contact. The cur- 
rent flowing from positive to negative pole causes this 
astringent deposited on the inflamed surface to be 
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‘nto the tissues sufficiently to have a more cura- 

- 2 action than could possibly occur, were a solution of 
e - or other metal used. Care should be taken, not 
Be chat the insertion of the electrode be made without 
cue pain, but also that its removal may not denude 


passed 


 t+he mucous membrane. To remove electrode, turn cur-_ 
' ent off gradually, reverse polarity and increase again to 


half strength used for two minutes. | The negative pole 
will quickly release the tissues adhering to the electrode 
without having any contra effect on results obtained. 


In the treatment of bleeding hemorrhoids, erosion of 


the cervix, granular conjunctivitis and pharyngitis, 
metallic electrolysis produces the desired results much 
more rapidly than any other method. Greater care in 
the arrangement of voltage and amperage, however, 
must be observed in the treatment of areas correspond- 
more delicate. re : 
PE ne advantages of this method over local applica- 
tions of sulphate of copper in stick or in solution, or of 
zinc in paste or solution, or of iron in solution, are as 
follows: : : 
First, the medicinal action of the metallic salt upon 
the diseased surface is more accurately localized, as, 
for instance, in the treatment of a deep sinus, a copper 
probe may be carried to its bottom and the copper salts 
deposited there where most needed; 
Secondly, drugs introduced into the system in a 
nascent state are much more active than in chemical 
combination; a oe 
Thirdly, the salts formed are driven into the tissues, 
rather than laid upon the surface of the mucous mem- 
brane, as in ordinary topical applications; | 
The technique of the treatment 1s similar to that of 
any galvanocaustic application, save that necessarily 
the positive pole is always the active one, and the elec- 
trodes take the form of bulbs and needles of copper, 
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zinc or iron. ‘These are the metals which seem to have 


the widest range of usefulness as therapeutic agents. 


When astringent or sedative effects are desired in a 
cavity without the introduction of ions of metallic sub- 


stances, such as copper or zinc, electrodes constructed of 
pure carbon are used. | 2 


Waddington gives the following simple table of use- 
ful substances, which may be applied by 1lonization, 
when the POSITIVE POLE is connected to the active 
electrode: rs 

Copper, zinc 

Lithium compounds 

Copper, zinc and magnesium salts 
Cocain for superficial effect only 
Quinine ~ : 

Adrenalin 

Calcium chloride 


When NEGATIVE POLE is connected to the active 
electrode: 


Iodine and its various preparations 

(Lugol’s solution, potassium iodide) 

Sodium chloride 

Sodium salicylate 

Leduc’s table of velocities shows that the different 

ions travel at varying rates of speed into and through 
the tissues. The chlorine ion travels almost twice as 
fast as a zinc ion, and this latter moves a trifle less 
quickly than the mercury ion. However, all ions are 
capable of traveling twice as fast when the solutions are 
applied to tissue of less resistance than the skin. When 
using substances in solution, it is generally agreed that 
weaker solutions give much better results than the 
heavier solutions and that a solution of 2 per cent is the 


‘ 


one most generally used. 









“Technic: Surging Sine Wave Current. 





Technic 
Suggested Technic for the Use of Low Volt Currents of 


Physiotherapy 


The technic suggested in the following pages has 
been compiled after a careful perusal of many text-books 


and a study of the technic employed by many promi- 


nent medical men now using low volt current genera- 
tors. ‘The technic is offered simply to suggest a basis 
of procedure when applying the low volt currents a 
physiotherapy in conditions where they are indicated. 
It necessarily cannot be followed to the letter, as con- 
ditions in individual instances will often alter methods- 
of procedure, length of time of treatment, and the cur- 
ed. : 
aye study of the following, together with refer- 
ence to the chapters on effects and physics of the cur- 
rent suggested, will enable the physician to intelligently 
work out his own technic, and to apply it with best pos- 
sible results to the case in hand. — 3 


Adhesions 


Post-operative, intra-abdominal and pelvic adhe- 
sions may be prevented by using the Surging Sine Nae 
Current as soon as possible after the wound is heale 
and acute symptoms subside, thus eliminating the long- 
continued use of abdominal supporters. | 

Surface electrode 5 x 8 on back opposite surgical 
area. eee 

Surface electrode 4 x 5 over surgical area. 

Cam No. 2 or No. 4. ae , 

Current sufficiently strong to cause, at first, mild 
contractions, then gradually increasing its strength with 
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Current strength, 10 to: 15 Maa. 


each successive treatment depending on the condition 
If surge is required, use Cam No. 3. 


of the surgical area and the comfort of the patient. 


KS 


Time of treatment, 10 minutes. 
Frequency of treatment, two or three times 
weekly. : 


Treatment of Adhesions already formed: 


| Technic: The Surging Pulsating Direct Current. 
Surface electrode 5x 8 on back. Positive pole. 


Surface electrode 4x 5 over scar. N 

egative pole. 
Cam No. 2 or No. 6. : ae 
Current strength 10 to 15 M. A., determined by 
toleration of patient. 
Time of treatment, 10 minutes. 
Frequency of treatment, two or three times 
weekly. 


Amenorrhea 


Unmarried Women 


Technic: Non-Surging Galvanic Current. 


Surface electrode 5 x 8 over upper lumbar region. 
Positive pole. 

Surface electrode 4 x 5 over one or both Ovaries as 
indicated. Negative pole. 

Cam No. 3, if surge is used. 

Current streneth, 10 to: 15. M.A: 

Time of treatment, 20 minutes. 

Frequency of treatment, three times weekly. 


M oy W. omen ae 
~ 


Technic: Non-Surging Galvanic Current. 


i electrode 4.x S over abdomen. Positive 
ole 
vague carbon ball electrode covered with cotton, 
me moistened with water, in place. Negative 
pole. 








Time of treatment, 20 minutes. 
Frequency of treatment, three times weekly. 


Anemia 


Technic: General ultra violet radiation, followed by 
stimulation with the Surging Sine Wave Current. 
Surface electrode 5 x 8 over abdomen. 

Small surface electrode over dorsal spine. 
Cam No. 7. 

Current strength, patient’ s toleration. 
Time of treatment, 10 minutes. 
Frequency of treatment, as indicated. 


Ankylosis, Partial 


Technic: Diathermy to thoroughly heat the tissue and 
to increase circulation, followed by 
Surging Sine Waye Current. 
Surface electrode of proper size to cover area on 
each side or above and below the joint. 
Cam No. selected with regard to muscle activity 
of part to be treated. 
Current strength sufficient to deeply massage all 
musculature and to produce motion if possible. 
Time of treatment, 10 to 15 minutes. | 
Frequency of treatment, three times weekly. 


A rthritis 


A condition usually the result of a foci of ‘infection 
which 1 is more often than otherwise traceabletothe colon. 
In such cases when the diagnosis discloses constipa- 
tion, treat as for intestinal stasis, see Technic, pages 


72 to 86, and follow with local applications at the joints 


as follows: 
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Technic: Diathermy followed by Surging Sine Wave 


Current. 


Surface electrode 4x 5 on either side of or above 


and below the joint on opposite sides.. 
Current strength to comfortable toleration. 


Cam No: 2 or No--7: 
Time of treatment, 15 minutes. 
Frequency of treatment, three times weekly. 


Asthma 


__ When no cause is discovered, or when the cause has 
been treated by usual medical procedures, the following 
technic will relieve the spasm. 3 


Technic: Non-Surging Pulsating Direct Current. 


4 


together. 

Surface electrode 3 x 9 over cervical vertebre. 
Current strength, 10 M. A. 

Time of treatment, 10 minutes. | 
Frequency of treatment, daily or tri-weekly as 
required. 

When emphysema is present, because of relaxed 
longitudinal muscles, the Surging Sine Wave Current 
will often give relief. 

Technic: Surging Sine Wave Current. 
Surface electrode 3x9 over lower cervical and 
upper dorsal region... . : 
Surface electrode 4 x 5 alternately over each lung. 
Current strength, toleration of patient. 
Cam=- No. 2:or No. 6: 
Time of treatment, 15 minutes. 3 

Frequency of treatment, daily or tri-weekly as 

required. 2 | 

This contracts the longitudinal muscles and expels 
the residual air from the lungs. ee 


Surface electrode 4.x 5 over each lung, connected 
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oA trophy, Muscular 


If the nerve 1s functioning: : 
Technic: Surging Pulsating Direct Current. 


Surface electrode 3 x 9 on spine over nerve supply. 
Positive pole. | 
Small diagnostic electrode on motor point o 
atrophied muscle. Negative pole. 

Cam No. selected with regard to normal muscle 
activity of affected area. 

Current strength, sufficient to induce slight mus- 
cular reaction. 

Time of treatment, 10 minutes. | 

Frequency of treatment, three times weekly. 


If reaction of degeneration 1s apparent: - 

Technic: Non-Surging Pulsating Direct Current. ae 
Surface electrode 5x8 on the back. -Positive 
pole. : eae 
Smali diagnostic electrode with interrupter handle. 
Negative pole. — : 

Current strength, 5 M. A. 
A moderate current tolerance is used for motor 
points of the muscle. : 
Time of current flowing, three or four seconds fol- 
lowed by equal periods of rest over each motor 
point. oo : | 
Frequency of treatment, daily at first, then three 
times weekly. 
Care should be exercised to not overstimulate the 
nerves or tetanize the muscles. 


Backache 


Caused by fatigue or strain: : | 
Can be relieved by the application of radiant heat, 
followed by the Non-Surging Pulsating Direct Current. 
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‘Technic: Non-Surging Pulsating Direct Current. 


Surface electrode 5x8 on abdomen. Negative pole. 


Surface electrode 4x5 over painful area. Posi- 
tive pole. 3 

Current strength, 10 or 15 M.A, 

Time of treatment, 15 minutes. 

Frequency of treatment, as required. 


Brachial Neuritis — Acute 


é Brachial Neuritis is best treated by the Galvanic 
ee In the acute stage, place the electrodes on the 

ack and on the anterior shoulder, with negative pole 
_ back, and positive pole front. 





Figuie2l- NJ 
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In sub-acute or chronic cases use the Galvanic Cur- 
rent with positive pole back, and negative pole front, 
for ten minutes. If pain extends down the arm the 
seance may be divided between shoulder and forearm, 
using following technic: 

Technic: Non-Surging Galvanic Current. 
Rectangular electrode wrapped around wrist. 
Negative pole. : 
Surface electrode 4 x 5 thoroughly saturated with 
hot water applied over the clavicle. Positive 
pole. oy | 
Current strength, 5 to 8 M. A., no more. 
Time of treatment, 15 minutes. 
Frequency of treatment, three times weekly, 
daily if severe. : 
Chronic cases, above technic followed by Surging 
Sine Wave Current. 
Technic: Surging Sine Wave Current. 
Surface electrodes placed as above. 
Cam No. 2, No. 4 or No. 6. : 
Current strength, sufficient to contract muscles 
without too much pain. 
Frequency of treatment, three times weekly. 

The above technic may at first aggravate pain, 
which will subside after muscles have worked. : 

In acute inflammatory neuritis, the Sine Wave Cur- 
rent should not be used. | | 

~ Bronchitis — Sub-Acute or Chronic 

May be relieved by using the Surging Sine Wave 
Current. | 
Technic: Surging Sine Wave Current. 

Surface electrode 5 x 8 on back. 
Surface electrode 4x5 below clavicle toward 
medial line. 


Cam No. 2. 
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Current strength, toleration of patient. 


Time of treatment, 10 minutes. 
Frequency of 


daily in the beginning if possible. 
Bronchiectasis | 


Diathermy through region of dilated bronchus fol- 
lowed by: | 
Technic: Surging Sine Wave Current. 


Tech 


Surface electrode 5 x 8 over chest approximating 
the location of dilated bronchus. 


Small surface electrode 3 x3 over fourth and ' 


s 


fifth cervical vertebre. 
Cam No. 2... 

Current strength, patient’s toleration. 

Time of treatment, 10 minutes. % 
Frequency of treatment, three times weekly. 


Chilblains 


nic: Diathermy followed by Non-Surging Gal- 


vanic Current. | 7 | 
Surface electrode 5 x8 above the knee. Negative 
pole. 


Foot in warm water in glass tray with contact for 


positive pole. | 
Current strength, 10 to 15 M. A. 


Time of treatment, 10 minutes. 


Frequency of treatment, daily or three times ae 


weekly. 


Cerebral Congestions, Headache 


: Cerebral congestion, which so often accompanies 

sleeplessness, hysteria, high blood pressure, or reflex, 
may come from the liver, intestinal disturbances and 
other causes. 3 


treatment, three times weekly, 
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aed 


‘ ) Figure 22 


Technic: Non-Surging Galvanic Current. 
Surface electrode 3 x9 at occiput. Positive-pole. 
Surface electrode 5 x 8 over solar plexus. Nega- 
tive pole. 

Current strength not over 3 M. A. 
Time of treatment, 5 to 10 minutes. 
Frequency oftreatment, dailyorasoftenas required. 
If the whole head needs treatment, as is advised in 
migraine or supra-orbital pain, moisten the scalp thor- 
oughly and interpose a flat sponge, absorbent cotton, 
chamois, or some other flexible material that will act as 
a good conductor and conform to the head better than 


the flat electrode. 
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Figure 23 


Technic: Non-Surging Galvanic Current. 

mnie above coc es to the head. Bocce 
pole | | : 

Surface Neoiod 5 x 8 over solar plexus. Nega- 
tive pole. 3 
Current strength not over 3 M. A. 
Time of treatment, 5 to 10 minutes. 
Frequency of treatment, daily or as often as re- 
quired. 

A second technic indicated in headache from indigestion: 
Non-Surging Sine Wave Current. 
Surface electrode 4 x 5, between the shoulders. 
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Surface electrode 3 x 3 over forehead. 

Current strength, just strong enough to sense 
‘ comfortable stimulation without dizziness. 

Time of treatment, 5 to 10 minutes. _ 

Frequency of treatment, daily. 


Cervix, Stenosis of 


Technic: Non-Surging Galvanic Current. 
Use uterine dilators varying from 6 to 20 (French 
size), the smallest to be used first. 
Dilators must be. insulated to within 14 inches. of | 


tips. 

The dilator is inserted as far as insulation. Nega- 
tive pole. 

Surface electrode 5 x 8 to lower qedonee. Posi- 
tive pole. 


Current strength, 5 to 8 M. A., no more. 
—'Time of treatment, 5 to 10 minutes. 
Frequency of treatment, every ten days, using 


. slightly larger dilator each treatment. Never force the 


dilation. Negative pole will soften the tissue and per- 
mit dilator to enter without pressure. Most gratifying 
results can be accomplished by this method of treat- 
ment. 
| Coltits 
Technic: Non-Surging Galvanic Current. 
Surface electrode 5x8, over descending colon. 
Negative pole. : 
Carbon ball electrode, covered with cotton, satu- 
rated with 10% soluble iodine (Burnam’s) in rec- 
tum. Positive pole. 
Current strength to toleration. 
Time of treatment, 15 to 20 minutes. . 
Frequency of treatment, daily until relieved, then 
- three times weekly. 























64 Low Volt Currents of Physiotherapy 


It-is helpful to precede this treatment by diathermy. 
Keep the bowels free with warm enemas. 110 degrees 
is suggested. : : 

Constipation 
(See Intestinal Stasis and Ptosis, Pages 72-86) 


Deafness, C' hronic 


Technic: Non-Surging Galvanic followed by Surging 
Sine Wave Current. 
Cotton saturated with ne solution, placed in 
one or both ears, contact made to cotton with 
metal electrode designed that it may be readily 
held: in place. No metal must touch thé ear: 
Connect thereto the negative pole of the Non- 
Surging Galvanic Current. 
Surface electrode on neck, or large carbon elec- 
trode, covered with cotton, in contact with tongue, 
or pillars of fauces. Positive pole. 
Current strength, 15 M. A. 


‘Time of treatment, with Non-Surging Galvanic 


Current, 15 minutes, followed immediately by 
mild Surging Sine Wave Current, to same elec-.' 


trode in position, using Cam No. 6. 


This technic is recommended highly as one of the 


best which has been advanced for treatment of deaf- 
ness. 
Dysmenorrhea 


U nmarried Women 
‘Technic: Non-Surging Galvanic Current. 


In dysmenorrhea, the success of the treatment will 


depend on the accuracy of -diagnosis and the cause 
which may be efther ovarian or uterine misplacement, 
or stenosis of the cervix... Stenosis of the cervix, espe- 
cially in young and unmarried women, is the most com- 
men cause (see the technic for Cervix, Stenosis of, page 
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63). By carefully following procedure, the use of the 
Galvanic Current will produce permanent dilation of 
the cervix. The results obtained by the use of the Gal- 
vanic Current are in marked contrast to those obtained 
by the more common method of forcible dilation under 
anesthetics, the result of which is only temporary. 

For other causes the following technic is suggested. 


Technic: Surface electrode 5 x8 on abdomen. Posi- 


tive polex=.- 

Surface electrode 4x5 on back or with carbon 
rectal electrode, covered with cotton, in place. 
Negative pole. 

Current strength, 10 to 12 M. A, 

Time of treatment, 10 minutes. . 

r requency of treatment, apply treatments on two 
days in succession preteding menstruation, and 
- three times weekly following menstruation. 


M arried Women 


Technic: Non-Surging Galvanic Curent. 

Vaginal carbon electrode, covered with cotton, in 

place. Negative pole. 

Surface electrode 5x8 on abdomen. Positive 

pole. 

Current serene: 10 to 12 M. A. 

Time of treatment, 15 minutes. 

F requency of treatment, same as HOE unmarried : 

women.. 

If accompanied stenosis of cervix, treat the cer- 

vix, using technic suggested under Cervix, Stenosis of, 
on page 63. 


Endometritis, Acute and Chronic 


When accompanied by pain and hemorrhage. The 
usual method of treatment has included dilation of the 
cervix, and the use of the curette to remove the vegeta- 
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. 


tions and granulations. A, much more satisfactory 
method of treatment 1s presented i in the use of galvan- 
ism, the electrolytic action of the current destroying the 
granulations and vegetations. The antiseptic and, 


tonic properties of the negative pole aid materially to, - 


accomplish healthy reproduction. 


Technic: Non-Surging Galvanic Current. 


Amalgamate copper intra-uterine electrode with 

mercury, placed in position in the uterus and 

supported so, that. it. does not come in contact 

with, and is well insulated from, the vaginal walls. 
- Positive pole. ae 
Surface electrode 5.x 8, well moistened, placed on 

the lower abdomen. Negative pole. 

Current strength, not to exceed 10 M. A. 

‘Time of treatment, 10 minutes, no more. 

‘Turn current clear off, reverse polarity, and ad- 


vance current to half strength (5 M. A.) for two. © 


minutes, in order that tissue may not adhere to 
internal electrode. 
Frequency of treatment, once each week. 


Raa 


Erosions of the Cervix Uteri 


Treat first as for endometritis, followed by one of 
the three technics suggested below: 


Technic: Non-Surging Galvanic Current.. 


(1) Zinc or copper ball electrode placed in posi- 

tion in.contact with the surface of the cervix. 
Positive pole. 

Surface electrode 5x8 on abdomen. Nega- 
tive pole. 
Current strength, 5 to 15 M. A. 
Time of treatment, 10 minutes. 
Frequency of treatment, every fourth day. 
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(2) If no zinc or copper ball electrode is at hand, 
use carbon ball electrode, covered with cotton; 
saturated in 2 per cent solution of zinc sul- 
phate. Positive pole. 

Surface electrode 5 x 8 on abdomen. 

Current strength, 10 to 15 M. A: 

Time of treatment, 15 minutes. 

Repeat frequency of treatment, same as 
above. 

(3) If erosions bleed easily, always use fic copper 
metal electrode to the cervix. Positive pole. 

_ Technic as above. ae | 


Eyelids, Granulated 


Technic: Non-Surging Galvanic Current. 


A zinc or copper electrode with small tip. Posi- 
tive pole. 
Surface electrode 4 x 5 on back. Negative pole. 
Evert the eyelid, holding the positive electrode as 
one would hold a pencil. Gently rub it over the. 
granulated membrane. | 
Have assistant gradually turn on the current until 
1 M. A. is reached. 
Time of treatment, until granules are coated a 
greenish gray. 
Frequency of treatment, once each four or ae 
days. 

ie Strain 


Technic: Non-Surging Galvanic Current. 


Moist gauze pad placed over the eyes. _ Negative 
pole. 

Surface electrode 4x5 on the back. Positive pole. 
Current strength, 2 to 3 M. A. 

Time of treatment, 5 minutes. 

Frequency of treatment, twice each week. 
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Fibroma (Warts and Moles) 


Technic: Non-Surging Galvanic Current. 


Surface electrode 5 x 8 is placed on the patient’s 
lap, hands placed in contact with it. Positive pole. 
_ Negative pole is attached to the smallest size half 
curved surgical needle, mounted in an insulated 
needle holder. 

Point is inserted at one side of the base of the 
fibroma, transfixing it just above and parallel with 
the skin Suriace, 

Current strength, 1 or 2 M. A. being increased to 
3 or 4 M. A., as treatment progresses, governed 
somewhat by sensation. The larger the mole, the 
less sensitive it is. When a pearly distension of 
the mole appears, indicating imprisoned hydrogen 
bubbles, the patient’s hands are raised from the 
pad, and the operator inserts the needle in another 
place, parallel to the first. ‘This procedure 1s re- 
peated until the whole mole is soft and ‘swollen, 


and shows a sharp line of demarcation between - 


the soft tissue and healthy skin. The crust is 


then washed with alcohol and allowed to dry, the . 


patient permitting the scab to. drop off. Lf scab 
is removed before it is ready to ore off, a scar will 
result. 


Flat Foot 


Technic: Non-Surging Pulsating Direct Current. 


Surface electrode 4x5 inner side of knee over 
tibialis anticus. Positive pole. 

Surface electrode 3x3 at inner curve of arch. 
Negative pole. 

Current strength, 8 M. A. 

Time of treatment, 10 minutes. 


tal 


é 





¥ . 
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Technic: Surging Sine Wave Current. 


Surface electrode 4 x 5, placed to inner side of the 
knee over tibialis anticus. 
Surface electrode 3 x 3, placed at the inner curve 


of the arch. 


Cam No. 7 or No. 8. 

Current strength, sufficient to produce tolerable 
contractions. 

Time of treatment, 5 minutes fivst<DUt 1 Migicasing 

gradually to 10 minutes. 

Frequency of treatment, three times weekly. 


Gottre, Adolescent 


The treatment of adolescent goitre differs from that 
of cystic goitre and usually causes shrinkage. 
Technic: Non-Surging Galvanic Current. 


Surface electrode 5 x 8 on the back between the 
shoulders. Positive. 
Surface electrodes 3x 3, well saturated with 


- warm water, to which has been added a saturated 


solution of potassium iodide. Negative... 
Current strength, 5 to 7 M. A. 

Time of treatment, 15 minutes. | 
Frequency of treatment, three times weekly. 


Iritis 


Technic: Non-Surging Galvanic Current. 


Surface electrode 4 x5 on back ‘of: neck. Nega: 
tive pole. 

Gauze pad, well saturated, placed over closed eye- 
lid.:: Positive pole. 

Current strength, 2 to3 M.A. 

Time of treatment, 10 minutes. 











Each treatment with the Non- Surging Pulsating 


Frequency of treatment, every day for lites days, 
Direct Current is to be followed by: } 


then alternate days. 
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Hemorrhoids 


Figure 24 illustrates the carbon ball electrode in- 
serted in the rectum for the treatment of hemorrhoids. 
Carbon electrodes may be obtained in three sizes, in 
order that a small size may be inserted in the beginning 
_and be followed by the larger sizes, as treatment of the 
case progresses. ee , - 





Figure 24 


Technic: Bleeding Flemorrhoids — Non-Surging Gal- 


vanic Current. 
Surface electrode 5x8 placed on the abdomen. 
Negative pole. 


Covered carbon ball electrode placed in position, © 


as illustrated in the cut. Positive pole. 
Current strength, 5 M. A. | 
Time of treatment, 5 minutes. i 
Frequency of treatment, twice weekly. 


Technic: Non-Bleeding Hemorrhoids — Non-Surging 
Galvanic Current. 


Surface electrode 5 x 8 placed on abdomen or back. » 


Negative pole. 
Platinum or gold needle in needle holder. Posj- 
tive pole. 











i 
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Insert needle at the anterior extremity of the 


- hemorrhoid passing midway between the base 


and the middle of the varicosity toward but not 
through the posterior wall. ‘The needle should be 
insulated with shellac at a proper distance from 
the operating surface so as to allow the insulated 
portion to penetrate the hemorrhoid sufficiently 
to prevent destructive action on the external 
mucosa. | | 
Current strength, 2 M. A. 

Time of treatment, 8 minutes. ° 

Frequency of treatment, three times weekly. 


Herpes Zoster 


Technic: Ultra Violet Radiation. 
For neuritis following, use 


Tech 


Tech 


nic: Non-Surging Galvanic Current. _ 

Surface electrode over the affected area, saturated 
in 1 per cent.sodium salicylate. Negative pole. 
Surface electrode placed over=emergence of - 
affected nerve. Positive pole. 
Current: strength, 5 WEA 
Time of treatment, 15 minutes. . 
Frequency of treatment, daily. 


fypertrichosis, Superfluous Hair 


nic: Non-Surging Galvanic Current. 

Surface electrode 4x5 under patient’s hand. 
Positive pole. | : 
Attach Hayes’ bulbous pointed steel needle in 
needle holder. Negative pole. 

Current strength, + to 1 M. A. on each follicle. 
Time of treatment, 5 to 15 seconds. 


The current should be adjusted before treatment is 3 
begun by placing needle on surface electrode. ‘The meter 
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reading will be slightly higher than during treatment. 
After adjusting current, place surface’ electrode on 
table and insert the needle to base of follicle. ‘Then 
have patient place hand slowly upon electrode — 
thereby closing circuit — bearing down lightly at first, 
and gradually increasing pressure, until desired current 
is reached. ‘This procedure gives no unpleasant sen- 
sation to patient. The hair should epilate at a touch 
from the forceps — if not repeat the treatment at once. 
Generally a bit of froth will appear at the base of the 
follicle. After hair is removed have patient lift hand 
slowly from electrode to break: circuit before removing 
needle. aoe 
Infantile Uterus 


See Uterus Infantile, page 111. 


Infantile Paralysis 
See Paralysis Infantile, page 100. 


Intestinal Stasis and Ptosis 
In nearly all cases of colonic distortion, when the 


transverse colon alone is found sagging, the cause may © 
be traced to ptosis of the stomach. If the stomach is — 


affected and there is no evidence that the digestive tract 


below fails to function normally, treatment should be. 


confined to the stomach. 


Stomach — Dilation and Ptosis of 
Technic: Surging Sine Wave Current. 


Surface electrode 4 x 5 over stomach. 

Cam Nos4 ee 

Current strength to comfortable contraction. 
Time of treatment, 10 minutes. 

Frequency of treatment, twice weekly. 


Surface electrode 5 x 8 on spine over nerve supply. | 





Is 


Figure 25. 


Figure 25 represents the natural position of the 
stomach, colon and small intestines. Any distortion 
due to ptosis, a result of muscular inertia, will, in turn, 
result in angulation, kink, fold or twist. These retard 
elimination of residue, constitute a foci of infection and 


possibly a seat for future adhesions, ulcer or cancer 


where surgery, which usually comes too late, in such 
cases, must be resorted to. | 

In the light of present medical knowledge it is always 
advisable and in many cases most essential that a care- 
ful X-Ray study of the region involved be made before 
deciding on the action to be recommended for relief. 
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When the function of voluntary muscles becomes 
impaired, exercise proves to be the treatment esseitially 
necessary in order to restore tone strength and function 
thereto. 7 7 

The same is true of the gastro-intestinal tract and 
the muscle structure of the colon itself. 7 

If the patient is not too old, or tubercular, and has 


no specific disease whereby it would be rendered im-. 


possible, complete restoration of normal function can 
be, and in most cases is, restored. , 

' Figures 26 to 32, inclusive, represent a fair average 
of cases of colonic stasis, resulting in chronic constipa- 
tion. ‘These drawings were traced from radiographs of 
actual cases treated by Dr. Frederick H. Morse, of 
Boston. A careful examination, including radiographs, 
was made in each case to make sure of the absence of 


immovable kinks or obstructions that present positive | 


indication for surgery. 
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Figure 26 illustrates a marked case of colon prolapsus 


infringing on the sigmoid and accompanied by a de- 


cided prolapse of the stomach. ‘This produced a pro- 
nounced inertia, obstinate constipation and infection, 
resulting in a joint affection (arthritis). This was 
proven by subsequent treatment to have been caused 
by toxemia from the colon. 


Technic: Surging Sine Wave Current. 


- Surface electrode 5 x 8 to back. | 
Surface electrode 4x5 to abdomen over area of. 
ptosis of colon and stomach. : 
Current strength, comfortable toleration. 





Figure 27 
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Time of treatment, 15 minutes. 
Frequency of treatment, three times weekly. © _ 
With twenty-four treatments, laxatives, except min- 
eral oil once daily, were dispensed with and painful 


symptoms disappeared with no recurrence. | 
Figure 27 illustrates a slight angulation of the colon 
at the hepatic flexure, a very marked one at the splenic 
flexure and well-defined impaction at the sigmoid. - 
Constipation, the principal symptom in this case, 
_ was caused largely by sigmoid distention. ee 
Technic: Surging Sine Wave Current. 


Surtace electrode 5 x 8 over sixth to twelfth dorsal 

spine. 3 Ee, 

Surface electrode 4 x 5 over hepatic flexure. 

Cam. No. 3. | 

Current strength, comfortable toleration. 

Time of treatment, 10 minutes, followed by 

Surface electrode 5 x 8 over abdomen. 

Sigmoid electrode in place. 

Cam No. 3. 

Current strength, comfortable toleration. 

Time of treatment, 10 minutes. 

Frequency of treatment, three times weekly. 

Figure 28 illustrates a distended caecum with sharp 

angulation at the splenic flexure with some distortion 


at the hepatic flexure. The treatment outlined for - . 


case illustrated by Figure 26 in a short time relieved the 
constipation and a backache of long standing, also in- 
fectious neuritis from toxzemia. 7 7 

Figure 29 illustrates a case where peristalsis proved 
active, yet the patient suffered with recurrent attacks 
of constipation, and was treated to prevent the three 
pronounced abnormal curves, then apparent, from be- 
coming dangerous kinks. Good results were quickly 
manifested. 3 
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_- Figure 28 
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Figure 29 


In all cases in which the transverse colon is very low, 
place a surface electrode 4 x 5 on both sides of abdomen 
with surface electrode 5 x 8 to the back, high enough to 
cause the current to pass obliquely from the two ab- 


dominal electrodes to the single electrode on the back. 
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- Figure 30 


Figure 30 illustrates a marked ptosis of the trans- 
verse colon, treated most successfully with electrodes 
in position as indicated in the cut. In all cases of 
stomach and colon prolapses the surface electrode 5 x 8 
is placed asin Figure 26. . One surface electrode 4 x 5 is 
used on the abdomen, or two may be applied connected 
together to induce contraction on both sides simul- 
taneously. Electrodes applied to each side separately 
are preferable. 
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Figure 31 


Figure 31 illustrates a case with sharp kink at the 
hepatic flexure, a distended cecum, and a prolapse of 
the transverse colon causing constipation. 
Technic: Surging Sine Wave Current. 


Two surface electrodes 4x5 on abdomen, con- 


nected to increase power of contraction. 

Sigmoid electrode in place. 

Cam No.3; 

Current strength, comfortable toleration. 

Time of treatment, 15 minutes. 

Frequency of treatment, three times weekly. 

| If patient has thin abdominal walls and feeble ex- 

pulsive action, the above technic is especially indicated. 
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Figure 32 


Figure 32 illustrates a marked prolapse of the 
transverse colon, due to sharp angles at both hepatic — 
and splenic flexures. .. 

Technic: Surging Sine Wave Current. 
Surface electrode 5 x 8 to back. 
Two surface electrodes 4 x 5, one over each flexure, 
connected together to pass the current through > 
each flexure to the back. . | 
Cam No: 3 or No: 4. : 
Current strength, comfortable toleration. 
Time of treatment, 15 minutes. 
Frequency of treatment, three times weekly. 
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Figure 33 


NE ie 








‘actual cases that have been under treatment for intesti- 


-ment,already described, will apply to these. cases. 


lations. 
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Figure 35: 


Figures 33, 34, 35 and 36 show a reproduction of 


nal stasis with constipation, and which have been very 
much or completely relieved. ‘The same general treat- 


These figures are fair representations of colonic angu- 
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Figure 36 


The frequency of applications must depend upon the 
chronicity of the case and the age of the patient; the 
more chronic and stubborn the case, the more frequent 
the treatments should be. Chronic cases should be 
treated on an average of three times per week, while for 
less severe cases two treatments a week would be sufli- 


- cient. Gradually lessen the seances as the results be- 


come evident. It is well to remember:that in a well- 


marked case of intestinal toxemia, if the poison: be 


liberated too rapidly,. absorption will be likely to ensue, 
anda temporary reaction in the form: of infectious 
headache, or possibly some joint disturbance, may 
occur. Here again good judgment must play its part. 
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Figure 37 


Radiograph above, patient female, age 56. 

Suffered from rheumatism, constipation and occa- 
sional high blood pressure for a number of years and 
continually using rheumatic medication and cathartics, 
having visited a number of physicians during that time. 
At different times relief had been obtained by strict 
diet and medical measures, but only to experience re- 
currence in each instance. Radiograph shows:a-sharp— 
angulation at the hepatic flexure and well-marked 
ilial stasis and incompetent ilio-cecal valve. 
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Figure 38 ay 


‘Twenty-six treatments with a surging sine wave 
current resulted in complete restoration of the defective 
valve, increased muscle tone of the entire colon, and at 


the present time constipation, rheumatism and other 


symptoms are entirely cleared up. 
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Figure 39 


Figure 39 represents the Spinal Nervous System, ref- 
erence to which enables the physician properly to place 
the electrode at the back. _ 
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Joints, Traumatic 


The following treatment is exceedingly valuable in 


treati 


ng stiff joints, such as the elbow, ankle, knee or 


shoulder, following a fracture or from inactivity due to 
the application of splint or sling, sprains or bruises. 


Elbow 
Technic: 


a 


1) If elbow is bent: Surging Sine Wave Current. 
Surface electrode 4 x 5 to back over upper dor- 
sal region. 


Surface electrode 3 x 3 over back of elbow on’ 


insertion of the triceps. 

Cam No. 6 or No. 7. 

Current: strength, enough to forcibly contract 
extensors and rhythmically straighten arm. 
Treat daily as soon after splint is off as possible, 
beginning cautiously, so as not to rebreak the 
recent injury. . 

Time of treatment, 5 minutes, gradually increas- 
ing to 15 minutes. 

Frequency of treatment, three times weekly 
(as treatments progress). 


(2) If elbow is straight: Surface electrode 4 x5 on 


Ankle 


the back. 


Surface electrode 3x3 on insertion of the 


biceps. 

Cam No. 6 or No. 7. 

Strength of current, same as above. 
Time of treatment, same as above. 
Frequency of treatment, same as above. 


Technic: Surging Sine Wave Current. 


Surface electrode 4 x 5 under the foot. 





joint. 
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Surface electrode 3 x 3 on back of leg. 

Cam No. 6 or No. 7. : | 

Current strength, sufficient to extend the foot. 
Time of treatment, 5 minutes in this position and 
then change electrode on back of leg, to the in- 
sertion of tibialis anticus. 

Use same cam as above. | 

Current strength, same as for elbow. 


‘Time of treatment, same as for elbow. 


Frequency of treatment, same as for elbow. 


Technic: Surging Sine Wave Current. 


Surface electrodes 3 x 3 on each side of knee. 
Cam No.6. = 

Current strength, sufficient to deeply massage the 
joint. : 
Time of treatment, 3 minutes, then move pads, 
placing one over and one under the knee. ‘T'reat 
again for 3 minutes, then move pads to one above 
and one below the knee anteriorly. 

Treat again for 3 minutes. 

Current strength, same as above. 

Frequency of treatment, three times weekly. 


Shoulder 


Technic: Surging Sine Wave Current. 


Surface electrode 3 x9 between the shoulders on 
the back. | : 
Surface electrode 4.x 5 to upper arm. 


Cam.No.. G:. 


Current strength sufficient to move shoulder 


Time of treatment, 10 minutes. 
Frequency of treatment, three times weekly. 
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Leukorrhea Acute 


Technic: Non-Surging Galvanic Current. | 
‘Surface electrode 4x5 on back over ham bar 
region. Positive pole. 


: ae Surface electrode 5x8 on abdomen Negative 
Figure No. 40 represents position of surface elec- Sole : 


trodes in place for the treatment of lumbago. 4 ; Current strength, 10 to 15 M. A. 
| Time of treatment, 10 minutes. 


Frequency of treatment, two or three times 
weekly, as required. 


Same technic as Endometritis. See page 65. 


Lumbago — Acute and Chronic 


| | Chronic : 
ae oer | ' = -. Technic: Surface electrode 5x8 on abdomen. Posi- — 
Rs | : : p tive pole. 
Lm OF 


_ | Surface electrode 4x5 on yok Negative pole. 
- Current strength, 10 to 15 M. A. 
Time of treatment, 10 minutes. 
Frequency of treatment, two or three times 
weekly. 
Follon by Non-Surging cae Wave Current to. . 
comfortable toleration. 


M OT NTE 


Technic: 


(1) Non-Surging Galvanic Current. 
Surface electrode 5 x 8 over abdomen. Nega- 
tive pole. 
Intra-uterine copper electrode inserted in 
uterus. -Positive pole. 


Current strength, 10 to 15 M. A. 


Time of treatment, 15 minutes. 


Reverse polarity before attempting toremove uterine 
electrode. ‘Turn current off slowly, reverse pole changing 
: : | switch, turn current on slowly, using half strength used 
_ Figure 40 | for treatment for two minutes. 
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«Technic: 


(2) 


3) 
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Surface electrode 5x8 on abdomen. Nega- 


tive pole. 


Carbon ball electrode, covered with cotton, in- 


serted into vagina. Positive pole. 

Current strength, 10 to 15 M. A. 

‘Time of treatment, 20 to 30 minutes. 
Frequency of treatment, twice weekly. 
Surface electrode 5x 8 on abdomen. Positive 
pole. 

Surface electrode 4x5 on sacrum. Negative 
pole. 


Current strength, 15 to 20 M. A. 


Time of treatment, 30 minutes. 


Frequency of treatment, three times weekly. 
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Nerve Testing for Reaction of Degeneration 
(See pages 35 to 45 inclusive) 


Neuralgia, Acute 
Technic: 


(1) Non-Surging Galvanic Current. 
Surface electrode 5x8 on back or abdomen. 
Negative pole. 
Surface electrode 4x5 over affected area. 
Positive pole. 
Current strength, eedeally increased to 5 
M.A. | 
‘Time of treatment, 10 minutes. 
Frequency of treatment, daily. 
(2) Surface electrode 5x8 on back or abdomen.. 
| Negative pole. | 
quinine. bichioude” over ee etal area. Posi- 
tive pole. 
_ Current strength, gradually increased to 5 to 
8 M. A. 
Time of treatment, 15 minutes. 
Frequency of treatment, repeat for one or two 
days, as necessary. : 


Neuritis, Acute Inflammatory 


Technic: Non-Surging Galvanic Current. 
Place one surface electrode 4x5 above, and one 
below painful area. 


. Current strength, 5 to 10 M. A. 


Time of treatment, 10 minutes. 
Frequency of treatment, three times weekly. 
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Figure 41 


Neuritis, Chronic 


Technic: Non-Surging Pulsating Direct Current. 

Surface electrode 5x 8 on back. Positive pole. 
Surface electrode 4.x 5 covered with gauze, satu- 

rated with 2 per cent sodium salicylate. Nega- 
tive pole. | 
Current strength, in back or legs, 10 to 15 M. A. 
Current strength, about the head or face, not to 
exceed 5 M. A. | | : 
Time of treatment, 20 minutes. | 
Frequency of treatment, three times weekly. 
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Neuritis, Brachial 
See Brachial Neuritis, page 58. 


Neuritis of Arm 

Technic: Non-Surging Galvanic Current. 
Surface electrode 5 x 8 over nerve supply on spine. 
Positive pole. 
Surface electrode 4x5 at wrist. Negative pole. 
Current strength, 8 M. A. 7 
Time of treatment, 10 minutes. 
Frequency of treatment, daily if necessary. 





Figure 42 
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. Obesity 
Technic: Surging Sine Wave Current. 


Apply one, two or more surface electrodes 4x 5, 
connected together, on the front with connection 
to one terminal, and one, two or more electrodes, 
connected in the same manner, on the back with 
connection to the other terminal. 

Cam No. 2, No. 7 or No. 8, depending on the 
rapidity of contractions required. 

Current strength, to a comfortable toleration. 
“Time of treatment, 10 to 20 minutes, beginning 


with short time and increasing each treatment 


until muscles are accustomed to exercise. 
Frequency, three times weekly. 


Patient should be prone, with sand bags over each 
electrode, front or back, in order that the contractile 


action of muscles may lift a weight consistent with the’ - 


strength of the patient. Treatment must not be éar- 
ried to point of fatigue. 


Otitis Media 
_ Cleanse the ear with zinc solution prior to treatment. 


Technic: Non-Surging Galvanic Current. 
Fill the ear with a warm solution of zinc sulphate, 


10 grs. to ounce.. Insert the hard rubber speculum. 


of a medicine dropper with a zinc wire or narrow 
strip of metal passed through it as a positive 
electrode. Be careful to keep the wire just 
within the insulation, so as to avoid danger of 
contact with aural tissue. 

Surface electrode 4.x 5 on shoulder or arm of side 
affected. Negative pole. 

This avoids possible vertigo by lateral passage of 
current through the brain. 








yn 
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Current strength, increased gradually to from 2 to 
5 MVEA: 

Time of treatment, 10 minutes. 

Frequency of treatment, twice weekly. 


— Paralysis 

In all forms of paralysis, the treatment to be selected 
depends upon the degree of nerve injury present. ‘The 
current must pass through the affected muscle or mus- 
cles lengthwise, never transversely. A general rule to 
follow in attaching electrodes is to place one over the 
spinal nerve supply, which controls the muscles affected, 
and the other beyond or to the extremity of the dis- 
ability. 

For example: In treating paralysis of the arm, what- 
ever may be the cause, place an electrode on the back, 
as in Figure 43, over the sixth to eighth dorsal vertebre, 
with the other in the palm of the hand or on the wrist. 
Use the positive pole on the spinal nerve exit in the acute 
or painful cases. 

In chronic cases, apply the negative pole to the 
spine. 

In treating paralysis of the leg, the same general 
procedure is carried out. ‘To prevent possible fatigue it 
is undesirable to cause stimulation of paralyzed muscle 
for a period of over ten minutes. 

In treating the average paralyzed area, the Surging 
Pulsating. Direct Current: is indicated, as this current 
causes increase in circulation and nutrition to the nerve 
and muscle fibers and at the same time causes a con- 
traction and exercise of the muscles simultaneously. 

The cam selected should be the one which produces 
contraction timed to imitate the normal action of the 
muscles being treated. | 
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Figure 43 


Technic: Surging Pulsating Direct Current. 





Surface electrode 3 x 9 over sixth to eighth dorsal 
vertebre. Negative pole. | 7 
Surface electrode 4x5 to palm of hand, first 
wrapping entire hand with chamois skin saturated 
with water. Positive pole. — | 

Current strength, 5 to 15 M. A., depending on size 
of the part and distance between electrodes. 

Cam No: 2: 

Time of treatment, 10 minutes. 

Frequency of treatment, three times weekly. 
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Figure 44 


Technic: 


In paralysis of the leg, apply the 3x9 surface 
electrode to the lumbar region and the 4 x 5 elec- 
trode to the ankle. 

Cam No. 5. 

Current strength, same as above. 

Time of treatment, same as above. 

Frequency of treatment, same as above. 
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Various ways and means of applying the current to 
desired parts are used, as follows: 

1. If lower limbs are affected, the foot may be im- 
mersed in warm baths in porcelain or glass con- 
tainers. i 

2. One surface electrode, well. saturated, may be 

4 placed on the back at the lumbar region. 

One smaller surface electrode or moist gauze may 
be wrapped around the feet and covered with wet 
chamois to distribute current. 

Cam No. 5 is used for treating lower limbs. 

3. If upper limbs are affected, two arm baths may be 
substituted and used as the two foot baths are 
used. 

4. If arm and hand are affected, a pad may be placed 
on the shoulder. Another gauze pad placed 
around the hand and forearm with the arm sup- 
ported longitudinally. 3 











Prostatic Enlargement 
Technic: Surging Sine Wave Current. 





) 7 .. Surface electrode 5 x 8 on abdomen. 
Figure 45 | '- Prostatic electrode inserted through the rectum 
| a against the prostate. 
Paralysis, Infantile a : Apply diathermy to heat the part to comfortable 
: toleration. | 


Following the acute stat ation. , 
. e, the application of the 
ee oe Direct Current will produce aston- : ead Ds oN oes ace 
ishing results in the average case. | eo eae 
Technic: Surging Pulsating Direct Current. rae ne putacient “Lo CGH ni toiye, sone 
Surface electrode at the spine. Negative pole. Time. 10 to 15 ane : 
: 


Surface electrode at the wri a a 
rist or ankle. ee 
pole. Positive | Frequency of treatment, three times weekly. 


Current strength, 5 or6 M. A. 
Time of treatment, 5 to 10 minutes. 
Frequency of treatment, daily. : Same technic as for Prostatic Enlargement. 


Prostatic Infection, Non-purulent 
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, Pruritis Ani 
Technic: Non-Surging Galvanic Current. 3 
Shape a piece of zinc or block tin about 2% inches 


in diameter, so that it fits between the nates. 
Place over this zinc or tin electrode, a thick pad of 
gauze, well saturated with warm solution of zinc 
sulphate, 10 grs. to ounce. Positive pole. 

Surface electrode 5x8 on the back. Negative 
pole. ae, | 
Increase current gradually to from 4 to 5 M. A. 
Time of treatment, 20 minutes. 


Frequency of treatment, as indicated. 


‘If there is a great deal of thickening of membrane 
which does not respond to zinc ionization, use Lugol’s 
solution with the same technic except that when that is 
being used, the negative pole is attached to the active 
electrode between the nates and the positive pole to the 
5 x 8 surface electrode on the back. 


Raynaud’s Disease 


Technic: Non-Surging Galvanic Current. 


fae electrode 5 x 8 at nape of neck. Positive 
pole. 


Foot in foot baths of water. Negative pole. 
Current strength, 10 to 15 M. A. 

Time of treatment, 20 minutes. 

Frequency of treatment, daily. 
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Rectum, Lack of Muscle Tone 
Technic: Surging Sine Wave Current. 
Metal rectal bipolar electrode in rectum, to which 
both wires are attached. | 
Cam No. 2-or No; 47° | 
Current strength, sufficient to contract muscles 
of the rectum. 
Time of treatment, 5 to 10 minutes. 
Frequency of treatment, daily for three days, then 


three times weekly. 


Retinal Hemorrhage 


Technic: Non-Surging Galvanic Current. } 
Surface electrode 4x5 on back of neck. Nega- 
tive pole. , 
Gauze pad moistened in warm water over eyes. 
Positive pole. 
Current strength, 2 M. A. 
Time of treatment, 8 minutes. 
Frequency of treatment, three times weekly. 


Rhinitis, Hypertrophic 


Technic: Non-Surging Galvanic Current. 


Double a piece of copper wire on itself about three 

inches back from the terminal. Wrap wire with 

cotton, saturated with solution of adrenaline 

chloride. Insert this as far back in the nose as 

possible. Positive pole. 

Surface electrode 5 x 8 on back at cervical region. 

Current strength, 2 to5 M.A. 

Time of treatment, 5 minutes. 

Frequency of treatment, three times weekly. 

With this technic the astringent effect of adrenaline 

and the antiseptic and astringent effects of copper are 
secured. Jf both sides are affected, treat each side 
separately. A rapid improvement can be expected. 











104 Low Volt Currents of Physiotherapy 


Rheumatism — , 
A condition, the cause of which is more often than 


otherwise found in some source of infection, as the 


teeth, tonsils, or intestinal tract. The most common 
source of infection to which rheumatism may be traced 
is the colon. Invariably, such cases will be accom- 
panied by symptoms leading to intestinal stasis, the 
correction of which will clear up the infection and auto- 


intoxication. 
See treatment for Intestinal Stasis. 
Treatment of the cause must be followed by local 


application which greatly relieves pain, soreness, stiff- 
ness and inflammation. _ 


Technic — For local area: 


Surging Pulsating Direct Current. 


Surface electrode 4x5 to the back. Positive 
pole. , 


Surface electrode 4 x 5, covered with gauze, satu- 


rated in solution of 2 per cent sodium salicylate 


over paintul area. Negative pole. 

Cam No. 6. : 

Current strength, 10 to 15 M: A. 

Time of treatment, 15 minutes. 

Frequency of treatment, three times weekly. 


Rodent Ulcer 
Technic: Non-Surging Galvanic Current. 
, For small ulcers: , 
Thoroughly cleanse the ulcers with a solution of 
hydrogen peroxide and cover the area with a pad 
soaked in a solution of zinc sulphate. ‘This is 
covered with a zinc plate to which is connected 


the positive pole. The plate must be held firmly © 


in place. 
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Surface electrode 5x8 on the back. Negative 
pole. : 

Current strength, 2 to 4 M. A. 

Time of treatment, 20 to 30 minutes. 


A reactionary inflammation will result. This can 
be soothed by a dressing of magnesium sulphate, 5 per 
cent solution. Treatment can be repeated in three 
weeks if the ulcer has not entirely healed. 


Salpingitis, Non-Purulent . ee 

Technic: Surface electrode 5 x 8 over abdomen. Nega- 

tive pole. | a 

Gabon ball electrode, cotton covered, high in 

vagina, directed to affected side. Positive pole. 

Current strength, 10to15 M.A. | 

Time of treatment, 10 minutes. 

Frequency of treatment, twice weekly. 


Scar Tissue 

Technic: Non-Surging Galvanic Current. 
Saturate a thick gauze pad in | per cent solution 
of sodium salicylate, sodium iodide, sodium 
chloride, or 1 per cent potassium iodide. roo 
gauze over saturated surface electrode 4x5. 
Apply this electrode over scar tissue. Negative 
pole. ee | : 
Place 5x8 surface electrode on any convenient 
distant point, preferably opposite the scar. Posi- 
tive pole. : 
Current strength, to toleration. 


Time, 30 minutes. 


Frequency of treatment, daily, or three times 


weekly. 

















106 Low Volt Currents of Physiotherapy 





y 


Figure 46 


“ 


Sciatica 


| Sciatic neuritis is a condition which, if the history of 
the nerve injury is not present, may be more often than 
otherwise traced to intestinal stasis in the region of the 
cecum or sigmoid. While the case should be treated 


as outlined for intestinal stasis to remove the cause, a 


local painful area should be treated as follows: ” 


Subinvolution 
(Same technic as for Salpingitis) 
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Technic: For local painful area. 
» - |. Non-Surging Galvanic Current. 
Surface electrode 5x8 over the sacrum on 
affected side. Positive pole. 
Surface electrode 4x5 over lower, outer leg. 
Negative pole. 
Current strength, 10 to 15 M. A. 
Time of treatment, 15 minutes. 
Frequency of treatment, three times weekly. 
See Figure 46 for correct position of electrodes. 
Technic: 
2. Non-Surging Galvanic Current. 
Surface electrode 3x3 over sciatic. notch. 
Positive pole. 
Surface electrode 4 x 5 over lower outside of leg 
just below painful area. Negative pole. 
Current strength, 10 to 12 M. A. 
Time of treatment, 10 minutes. 
Frequency of treatment, daily. 


Stenosis of the Cervix 


See Cervix, Stenosis of, page 63. 
Stomach, dilation and ptosis of. 


“Ulcers 
See Rodent. See Varicose. 
Uterine Fibroid 

Low volt currents in gynecology. 

The electrical treatment of diseases of women has 
one element in it which prevents it from ever being 
looked upon with favor by the surgeon. While just as 
much diagnostic skill is required as in surgery, electri- 
cal treatment, unfortunately, requires an enormous 
amount of time, comparatively speaking. 

The diseases and functional disturbances which are 
amenable to successful treatment by electricity are: 
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Amenorrhcea, Dysmenorrhea, Menorrhagia, 
Cellulitis, Non-Purulent Salpingitis, Endo- 
metritis, Metritis, Subinvolution, Superin- 
volution, Uterine Fibroids, Deficient Devel- _ 
opment, Stenosis of the Cervix and Uterine 
Misplacement. | | 
In giving technics for the use of electricity on any 
part of the body, it has to be assumed that the diagno- 
sis is sufficiently clear, and that the operator is equally 
cautious not to invade pathological areas where the 
current would be useless or ‘do positive harm. No- 
where’ should the above statement be so strictly fol- 
lowed as about the delicate structure of the uterine 
appendages. | 
The following suggestive technic outlines procedures 
which apply to the majority of cases. Dosage required 
is of great importance. 


Fibroids of the sub-mural or sub-peritoneal variety, | 


those large enough to cause obstruction of any conse- 
quence, or a rapidly growing one, in a patient under 
thirty-eight are strictly surgical. 

With an average case of interstitial fibroid, whether 
hemorrhagic or otherwise, where the proper technic is 


pursued, the patient can be made symptomatically: 





Figure 47 
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well, with the tumor diminished to a degree commen- 


surate with the faithfulness with which she continues 
her treatment, until it is pronounced unnecessary. 


The growth will disappear no more than will the 
uterus, as it is.a part.ofit, but a. diminution in size to 
the extent of relieving pressure will result, and a patient 
who constantly complains of discomfort will find her- 
self in a condition of comparative ease. What more 
can a reasonable person expect when the possible dan- 
gers of surgery are confronted? 


Figure 47 represents an interstitial uterine fibroid of 
medium size, situated posteriorly and easy of access. 


Technic: Non-Surging Galvanic Current. : 

7 Cover carbon ball electrode with absorbent cot- 
ton, moistened with some antiseptic solution, or 
better still, antiseptic gauze moistened to com- 
plete saturation to insure good conduction. Do 
not use vaseline or other demulcents of an oily 
nature, such as would interfere with passage of 
the current. Non-irritating surgical soap is good. 
Place the electrode firmly against the best-pre- 
sented surface of the tumor. 

In the case illustrated, the fibroid is in the pos- 
terior cul-de-sac. 

Place the moist surface electrode 5 x 8, thoroughly 
saturated in warm water, in position as illus- 
trated. Be sure that every inch of its surface 
bears firmly on the skin. 

Connect positive pole to carbon ball electrode. 
Connect negative pole to surface electrode. 

The current strength is then gradually increased 
until a current of 20 to 30 M. A. is passing, de- 
pending on the sensation and toleration of the 
patient. Do not exceed 30 M. A. 
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It is best in susceptible, hypersensitive patients, 
to hold to about two thirds of the intended dosage 


for a period of two minutes, and as the skin be- ._ 


comes moistened, and resistance thereby lessened, 
increase to full dosage. : 
Time of treatment, average 15 minutes. 
Frequency of treatment, as indicated. 


If the fibroid is situated anteriorly or laterally, the — 


point of contact should be adjusted so that the current, 
as indicated by the dotted lines, may penetrate upon it 
from the abdominal electrode. If the case is not 


- hemorrhagic, the internal electrode may remain in place 


and a Non-Surging Sine Wave Current used through 
the back, as shown in Figure 49, for its local tonic seda- 


tive effect, rather than for any special action on the 
tumor itself. ‘The abdominal electrode, during the use 


of the Sine Wave Current, would, of course, have been 
removed. If a Galvanic Current is permitted to pass 
through the tumor for a longer period than twenty min- 
utes, it is quite possible that the patient may complain 
of a deep-seated pain, due to the contractile interpolar 
action. | . 

A word of caution here is necessary: if the patient 


complains of a deep pain or feeling of soreness after the 


current 1s turned on, ascertain at once if there is a pus 
tube, or adhesions about the cecum or elsewhere, from 


which harm might come, if the treatment is persisted © 


in. If discomfort is caused by the vaginal electrode 
pressing a little too firmly, release it slightly and re- 
move the difficulty. : pe ea Se 


Uterus, Prolapse of 
_ For ordinary uncomplicated uterine prolapse, retro- 
version, anteversion and relaxation of vaginal walls, the 
following technic will be found to give most gratifying 
results: 
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Figure 48 


‘Technic: | 
Surface electrode 5x8 over abdomen, negative 
pole (as in Figure 48). 
Carbon ball electrode, cotton covered, placed 
against the uterus. Positive pole. 7 
Current strength, 15 M. A. | 
Time of treatment, 10 minutes. 
Frequency of treatment, twice weekly. 


This should be followed by an additional treatment 
with surface electrode 4 x 5 on the back as illustrated in 


Figure 49. 
Technic: 


Vaginal metallic electrode in place of carbon ball. 
Use alternating current, to produce mild rhythmic 
contractions. 

Cam:No. Z, 

Time of treatment, 10 minutes. 

Frequency of treatment, twice weekly. 





47 


a Low Volt Currents of Physiotherapy 





Figure 49 


Uterus, Infantile 

Married Women 

Technic: Non-Surging Galvanic Current. 
Surface electrode 5x8 placed on abdomen. 
Positive pole. 
Carbon ball electrode, covered with cotton, sat- 
urated with water, placed high in the vagina. 
Negative pole. 
Current strength, 8 to 12 M. A. 
Time of treatment, 10 to 30 minutes. 
Frequency of treatment, twice weekly. 


/ 


Unmarried Women M4 
Technic: Surface electrode 5 x 8 over sacrum. 
Surface electrode 4 x 5 over lower abdomen. 
Current strength, 8 to 15 M. A. 
Time of treatment, 30 minutes. 
Frequency of treatment, three times weekly. 


Both technics should be followed by Surging Sine 


Wave Current, using surface electrodes as above. 
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Technic: 
Use Cam No. 8. 


Current strength, sufficient to sense contraction. 
Time of treatment, 10 minutes. 
Frequency as above. 


Vaginal Walls, Relaxed 


Technic: Surging Sine Wave Current. 

| Bipolar metal vaginal electrode in the vagina to 
which both wires are attached. 
Cam No. 2 or No.6, -. o 
Current strength, sufficient to contract vagina 
muscles. 
Time of treatment, 5 to 10 minutes. : 
Frequency of treatment, daily for three days, then 
three times each week. 


Varicose Ulcers 


Technic: Radiant light or heat from a non-vacuum 
electrode, ee by : 
Non-Surging Galvanic Current. ee 
Surface electrode 5 x 8, placed on opposite side of 
the limb from ulcers. Negative pole. eee 
Apply several layers ot gauze saturated in Zinc 
gelatine solution, and over this apply a piece of 
block tin shaped to the ulcer and bind in position. 
Positive pole. 
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